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Fire on one side, water on the other and a 
pressure on the water side of 200 pounds 
or more. » » » How long a firebox lasts is 
dependent on many factors, but the relative 
life is mainly a matter of the material used. 
» » » Toncan Iron has high resistance to 
chloride and sulphide corrosion and oxy- 
genated water. In bad water districts it gives 
about twice the life of ordinary firebox 
steel. » » » Toncan Iron has an inherent 


resistance to fire cracking and the pitting 
type of corrosion. » » » It has excep- 
tional ability, because of its uniform 
physical properties, to absorb the “breath- 
ing strains” and avoid cracking at staybolt 


and rivet holes. » » » Toncan Iron is 
a most economic firebox material under 
all service conditions. » » » May we 


send you performance records. Address 
Department RG. » » »» » » » » » » » » 


Republic Steel 


CORPORATION 


GENERAL OFFICES: 


CLEVELAND, OHIO 
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Weight Saved in 


New Hiawatha Cars 


@ompcere new car equipment has recently been 
placed in service by the Chicago, Milwaukee, St. Paul 
& Pacific on the Hiawatha, its light-weight, high-speed 
train between Chicago and the Twin Cities, Minn. Not 
only are the new nine-car train units lighter in indivi- 
dual car weight, but they have also been changed in 
interior arrangement to provide enlarged dining facili- 
ties and more salable passenger seats. The structural 
design has been based on the use of Cor-Ten steel. 
The cars are better insulated, the air-conditioning im- 
proved and the exterior appearance changed by tying 
the windows together in a longitudinal panel effect 
which is continuous throughout the length of the train. 
The equipment replaced will be used in a second section 


The use of Cor-Ten steel in 
superstructures, additional alu- 
minum alloys for interior trim 
and lighter couplers, draft 
gears and brake rigging has 
effected a further weight re- 
duction of 10 per cent as com- 
_ pared with the welded cars first 
installed in this train 





One of 17 luxurious modern coaches recently built for use in the newly equipped Hiawatha 


of the Hiawatha operating between Chicago, Milwau- 
kee, New Lisbon and Minocqua, Wis., via the Valley 
division. 

“he new cars were designed and built at the road’s 
Milwaukee shops and are similar in shape and general 
dimensions to the cars first used when the Hiawatha 
service was inaugurated in 1935. These cars were, in 
turn, similar to the all-welded, light-weight steel coach 
built by the C. M. St. P. & P. in 1934,* except for the 
inclusion of cast-steel underframe ends, the installation 
ot double windows, changes in interior finish and deco- 
ration and the installation of air conditioning. The 
Original cars of the Hiawatha weighed from 31 to 33 
per cent less than riveted steel cars of the same ca- 
pacity. By the use of Cor-Ten steel for the car super- 


"For a description of the original car see the Railway Mechanical 
En er, October, 1934, page 361, and December, 1934, page 444. 
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structures, underframes and load-carrying members; by 
the more extensive use of aluminum alloys for interior 
trim, air-conditioning ducts, conduit, brake cylinders, 
slack adjusters, etc., and by the lightening of such 
parts as car floors, couplers, draft gears and brake rig- 
ging a further saving of about 10 per cent has been 
effected in the new cars, so that they are from 41 to 
43 per cent lighter than conventional steel passenger 
cars. 

What this weight reduction, in conjunction with rol- 
ler-bearing trucks, means in the way of reduced trac- 
tive force requirements can be readily appreciated 
when it is observed that the same locomotive which 
made the high-speed schedule between Chicago and the 
Twin Cities with seven cars in the 1934 Hiawatha can 
make the same schedule with nine cars in the 1936 
Hiawatha. Reference to the table shows an increase 
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in train weight from 1,355,300 lb. to 1,408,800 Ib., or 
only about 27 tons, in spite of the addition of two 
extra cars. The table also shows an increase in the 
number of individual seats from 376 to 464 and a de- 
crease in car weight per individual seat from 2,146 Ib. 
to 1,854 lb., or 13.6 per cent. 


Principal Changes in the New Train 


Aside from the use of Cor-Ten steel and aluminum 
alloys, as already described, to reduce weight, the prin- 
cipal changes in design of cars for the new train are: 
(1) the substitution of built-up welded sheet construc- 
tion with stiffeners, instead of the pan construction 
first employed; (2) the more extensive use of spot 
welding in connection with arc welding for fabrication 





The “Tip Top Tap” room in the forward end of the train 


purposes; (3) the provision of a 10-in. H-beam for 
the center sill instead of a 12-in. A.A.R. section, thus 
giving 2 in. more rail clearance; (4) the mounting of 
all air-conditioning equipment, batteries, water tanks, 
etc., in a narrow streamlined rectangular steel shell 
under the center sill, thus reducing wind resistance 
underneath the car and lowering the center of gravity 
of the carf about 7 in. to a point below the floor 
line, or approximately 4 ft. 2 in. above the rails; (5) the 
provision of rubber-covered closures between the cars 
and retractable vestibule steps to still further accentuate 
the streamline effect and reduce wind resistance; (6) 
the entire elimination of vestibules and steps in the 
diner and the express tap-room car, and the provision 
of only one vestibule in each of the other cars. 

Improvements in the air conditioning system include 
a certain reduction in weight in the Safety-Carrier 
six-ton steam-jet unit which is installed under each car, 
and the provision of a more compact design. Some- 
what more powerful fans are used in the air distribu- 
tion system and a revised double air duct arrangement 
provides for a more effective distribution of the con- 
ditioned air throughout the length of the various cars. 
The same blower is used to circulate the cooled air as 
is used for the heated air in the heating season. Heat- 
ed air is introduced in the car body through grilles 
located near the floor and the cooled air through grilles 
located in the luggage rack near the ceiling. There 
are no conventional heating pipes in the body of the 
car. Standby or yard heat is provided by a concealed 
radiator in each end of the car. 





¢ The center of gravity referred to is that of the combined car body 
and trucks. 
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The lighting equipment is also revised to a certain 
extent to provide increased candle power where needed, 
the intensity of illumination being controlled by means 
of lenses. In the coaches, a high intensity is obtained 
at the reading level with two lenses for each seat. The 
fixtures are located at the sides underneath the luggage 





Table I— Scale Weights of Hiawatha Trains 
of the C. M. St. P. & P. 


1934 Hiawatha 1936 Hiawatha 
No.of Weight No.of Weight 








Cars in Ib. Cars in lb. 
Express: tap-T0nm CAP... ¢ccccsececces 1 131,500 1 96,200 
IN gio te cR nh rs caw a Wald we Rewiae 4 448,800 os 379,600 
I eh er Cc ania ae eee ae ae bn Re 1 102,300 
ET I ofan Ginle araie eho ois le es, cieinse ios 1 113,700 1 95,100 
PRE TORE CIO? CEP ic ciccccccvces oe $$ <cbomee | 95,200 
BCAVOEORM, DRLIOE COL. 0.00000 vcccecsee : 112,900 1 92,000 
ee ee eae 7 806,900 9 860,400 
BACOMIOUNGS. WHINE o.oo ccc ctccccsce 548,400 548,400 
PE MI EIT enc case cticcccaes 1,355,300 1,408,800 
ORE GORTINE CADRCITY.. «0.0060 ccccvece 3 464 


Number of salable seats.............. 238 291 


Car weight per individual seat........ 2,146 1,854 
Car weight per salable seat........... 3,390 2,957 
Train weight per individual seat...... 3,604 3,036 
Train weight per salable seat......... 5,694 4,841 





rack. In the dining and tap room cars the plane of 
the lenses is horizontal, with the light controlled so as 
to produce the highest intensity of illumination on the 
table top, keeping all direct glare out of the eyes of 
the passengers. 

Important changes are also made in the consist of 
the train, which includes the express-tap room car, 
the diner, four new coaches, a parlor car, a drawing- 
room parlor car and a beaver-tail parlor car. The 





One of the new coaches 


dining car is located in the middle of the train instead 
of at the head end in combination with the tap room. 
The coaches have greater seating capacity and more 
storage space for luggage. Three parlor cars are 
provided instead of two and this permits reducing the 
size of men’s and women’s lounge rooms in some of 
the other cars. 
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Description of the Equipment 
The 18 cars of the new Hiawatha are part of a com- 


plete order of 37 cars, just completed at Milwaukee 
shops, which will be used in a pool with the older cars 
to meet the requirements for four separate train units. 





One of the large dining cars 


This new equipment includes five baggage cars, five 
mail-express cars, two diners, two express-tap room 
cars, two parlor cars, two drawing-room cars, two 
beaver-tail parlor cars and 17 coaches. All of the cars 
are semi-tubular in shape with turtle-back roofs and 
sides curved inward slightly at the bottom. They pre- 
sent a flush outside surface on the sides and roof and, 
by provision of the full-width, rubber-covered dia- 
phragms between cars, the train gives the appearance 
of a unit train without any sacrifice of interchange- 
ability to meet varying traffic requirements. Like the 
preceeding lot, each new car is slightly less than 82 ft. 
long between coupler pulling forces and the total length 
of nine cars is therefore about 737 ft. The cross sec- 
tion dimensions are essentially the same as those given 
in the article describing the first welded steel car. 

Particular attention has been paid to insulation and 
sound deadening, all interior steel surfaces being spray- 
ed with a sound-deadening compound containing cork, 
with the insulation of the sides and roof applied while 
the sound-deadening material was still wet. It is ex- 
pected that this type of construction will assist in re- 
ducing noises in the cars. The sides and roof of the 
cars are insulated with Dry Zero, the sides having 3 in. 
of insulation and the roofs 2% in. To facilitate the 
application of the insulation, the material is worked 
up in blanket form, a separate blanket being prepared 
beforehand of the proper size to fit the cavities be- 
tween the posts or carlines. The floors are insulated 
with fibre glass and here, also, the insulation is fur- 
nished cut to size for each cavity in the floor. 

The four-wheel trucks, equipped with Commonwealth 
cast-steel frames, Timken roller-bearing and Simplex 
clasp brakes, represent a further refinement in design, 
whereby the weight is reduced from 15,195 lb. per truck 
in the original train to 14,513 lb. per truck in the new 
Hiawatha. Brake cylinders and slack adjusters are 
made of aluminum alloys, and brake levers are reduced 
in cross-section and weight wherever feasible by the 
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‘dicated on the floor plans. 





use of high-tensile alloy steel. The Safety truck- 
mounted generator is equipped with Dayton-Roderwald 
V-belt drive. 

The exterior appearance of the new train is striking. 
Aluminum paint is used on the car roofs and the sides 
are in orange yellow. The top border on the sides is 
in maroon with an aluminum stripe separating it from 
the yellow of the car sides. Above and below the win- 
dows are raised moldings finished with aluminum, and 
near the bottom of the sides there is a silver stripe and 
maroon border. Housing under the cars is brown, as 
are the trucks. A wing design, similar to the one on 
the head of the locomotive, is painted on the sides of 
each car and in the middle of each wing the car num- 
ber or name appears. On the rear of the beaver-tail 
car there is a wing with “Hiawatha” in the center. 





Table II—Comparative Weight(1n Pounds)of C. M. St. P. &P. 
All-Welded Passenger Coaches of 1934 and 1936 


1934 1936 

ET LEER, TOOT, COTTE E ELT PEC SE ET Ce 72,200 56,102 

OS ere rrr rt ere eT rrr rr T 32,800 29,026 

ES REY TELE Sree ee Tre rr nT ee re eee 105,000 85,128 

IN IN a 5 5.520.900 00 se iesacs oesssune 7,200 5,455* 
Total car weight (including air-conditioning equip- 

BURNED bo acces t4kabu bd aukesesstosew ened ewaeis® 112,200 91,983 





* Includes heating and air-conditioning equipment. 





The interior arrangement of the various cars is in- 
In the express-tap-room car 
an enclosed compartment in the forward end, 30 ft. 6 in. 
long, is used for through express. The tap room has 
a bar extending across the entire width. Bar service 
is available at all times enroute. There are 10 tables 
each seating at least four people, the capacity, there- 
fore, being referred to as 40. However, at the circular 





The rubber-covered diaphragm closure between cars and 
retractable vestibule steps 


tables six people can be seated comfortably. There is 
a push button at each table to summon a waiter. There 
are no vestibules or windows, save for a port hole on 
either side near the bar. 

The ceiling is curved and painted a bone white. Pan- 
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The rear of one of the new beaver- 
tail parlor-observation cars 









els at tables have modernistic mirrors, with a background 
painted peach. Panels are trimmed with stainless steel 













and wainscoting set off with two stainless-steel bands Ph 09 0d 
set in wood moulding. Moulding between the bands is yee 
painted orange. Walls surrounding the panels are 






9.04°/o 





Journal Boxes 
Housings and 
Roller Bearing 
9.59% 






painted with five shades of blue properly blended. The 
floors are covered with mottled grey rubber. Tables 
are rubber-covered and have table legs and pedestals 
of polished aluminum. Seats have polished aluminum 
frames, with seats and backs covered with red leather. 


















Cast Steel Frame with 
Pedestals, Pedestal Liners 
and Tie Bars 
21.80% 




















Axles 8.9% 





Ister with Side Bearings 
a Center Plate and Pin 
5.08%. 


Wheels 20.45°%o 


Bottom 14.75% 


Clasp Brakes 















Weight with clasp brakes, unit brakes, Timken roller bearings 
NE RE AREER ME RS Sat ame Be 14,513 





Trucks 
Exclusive of Generator 
31.70%. 
















Distribution of the weight of the 1936 four-wheel 5-in. by 9-in. 
cast-steel passenger truck 






The coaches have vestibules at. but one end; normally, 
the forward end. The main passenger compartment, 
46 ft. 2 in. long, seats 52. The men’s lounge, 14 ft. 
long, seats 10. The ladies’ lounge, 6 ft. long, seats 4. 
The seats in the body of the car turn in pairs, but may 


ee iii aes va biic pin bs osha uae edss 91,983 be reclined separately. They are luxuriously uphol- 
ENE lic St, MOOT OPER, 1D. 6. cs se ee caste eeaesecees 128 d 5 i Wid 
ar cat inks nucrcckaasdeeweseses 66  Stered and are spaced 3 ft. 5 in. between centers. ide 
ENS EGET EEO TOPE OO DN 1,393 


windows are placed slightly forward of the seats. Ex- 
Distribution of the weight of the 1936 coaches ceptionally wide overhead luggage racks extend the en- 

tire length of the car. Roomy space is available under 

The tap room car also has a small compartment equip- the seats for the storage of luggage and at one end of 
ped with a work table for the train conductor. the car there are compartments for the storage of hand 
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baggage and clothes. 
coolers are provided. 
The dining car provides seats for 48, the largest ca- 
pacity of any self-contained dining car unit in the 
country. The length of the dining compartment is 40 
ft. The decorative scheme includes bone-white ceilings, 
silver-gray walls of imported Harewood veneer, dark 
blue carpeted floor. Tables are of chromium tubing 


Electrically refrigerated water 


Completed underframe with all 

underneath parts housed in a 

streamline metal box under the 
center sill 


with blue rubber tops; chairs of polished aluminum up- 


holstered with coral velour. The diner is equipped 
with a pantry 10 ft. long and a kitchen 18 ft. 6 in. long. 
A specially-devised cooling system provides comfort for 
the kitchen crew in what would otherwise be extremely 
warm quarters. Fuel oil is burned in the range. 
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A car with the underframe sides, 
roof and ends assembled ready for 
finish welding 


The parlor car has 28 swivel chairs in the main 
passenger compartment which is 51 ft. 3% in. long. 
Four seats are provided in the men’s lounge and four in 
the ladies’ lounge, each of these lounges being slightly 
over 6 ft. long. Adjacent to each seat in the body of 
the car is a small shelf or table-like arrangement that 
folds and fits into the wall when not required by pas- 
sengers for such use as writing or holding reading 


material. All parlor cars have bone-white ceilings, 

walls above the window sills and ends of Avodire ve- 

neer with African mahogany wainscoting, aluminum 

window frames and molding. The floors are covered 

with carpet of two shades of blue in the body of the 
(Continued on page 477) 
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High-Speed 


Steam Locomotive tor C.P.R. 


Since late in July the Canadian Pacific has received 
from the Montreal Locomotive Works, Ltd., five semi- 
streamline locomotives for high-speed passenger service. 
The locomotives are of the 4-4-4 type and will be used 
to haul trains made up of new steel passenger coaches, 
the weight of which has been kept low by careful de- 
signing. The total weight of the locomotive is 263,000 
lb., of which 120,000 Ib. is on the two pairs of drivers. 
The driving wheels are 80 in. in diameter, the cylinders 
17% in. by 28 in., and, with a boiler pressure of 300 Ib. 
per sq. in., the locomotive develops a tractive force of 
26,500 Ib. 


The Boiler 


The boiler is of the conical type with three shell 
course of nickel steel. The first course is 68 in. in 
inside diameter, the second course is conical, and the 
third 75 in. in outside diameter. The first course-is of 
235-in. material ; the second, of 34-in. material, and the 
third, of 254.-in. material. The firebox sheets and stay- 
bolts are also of nickel steel. There is no combustion 
chamber, and the length over tube sheets is 19 ft. 

The boiler is built without a steam dome. An inside 
dry pipe, 8 in. in outside diameter, closed at the rear 
end and extending back about 2 ft. into the third shell 
course, gathers steam through a series of circumfer- 
ential slots in the top surface. These slots, the length 
of which in horizontal projection is 4 in., have a com- 
bined area which is approximately twice the cross- 
sectional area of the dry pipe. It will be seen from the 
detailed drawing that the slotted portion of the pipe is 
enclosed between transverse end pieces, which extend 
up to and conform with the curvature of the shell 
courses, and flanged sides, joined to the ends by spot 
welding, which lie parallel to and rest upon the dry pipe. 
The effect of the passage thus formed on either side of 
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Canadian Pacific locomotive for light high-speed passenger service 


Semi-streamline 4-4-4. type has 
80-in. drivers and develops 
26,500 lb. tractive force. It 
will haul trains of new light- 
weight coaches, with which it 
will harmonize in appearance. 


the dry pipe is to spread the water-surface area over 
which the steam rises sufficiently to prevent the lifting 
of the water and to effect a much steadier level of the 
water in the water glass. This form of dry pipe has 
been developed as the result of experience during recent 
years on some of the largest locomotives in use on the 
Canadian Pacific. 

In place of the dome a manhole 17% in. in diameter 
is provided through the top of the third course in front 
of the firebox. A flanged ring provides a seat for a flat 
cover on which the safety valves are mounted. Threaded 
safety valve connections have been replaced on this road 
by bolting flanges with flat ground joints in order to 
overcome the frequent distortion of the valve seats from 
too severe use of the wrench. The whistle, which also 
has a flange base, is studded to the boiler shell im- 
mediately back of the manhole ring. The steam con- 
nection is by pipe to the side of the whistle base from 
the superheated-steam turret. 

In the fabrication of the boiler shell nickel-steel rivets 
have been used for the first time in order to secure a 
higher shearing value and in order to provide a better 
balanced seam in the high-tensile plate. Seal welding 
is employed on the calking edges around the mud-ring 





473 








acess a cee tt ae inti I A OLS Ie OO GOTT IV 4200 ,8,08 
—------ asbG 19BYM IDJOL SLE 





ae: 


—-4,7,S- 








DIE UEIPEUE BYy 4O SUOI}D9S-SSO1D PU UOIJEAI|R 





——— 





























z, 
T 
ia 
| - 
| onan 
: | Lise es 
1 \ tk j 
. : | “ee 
Ler Ps = 
} te = f Sas 
= 4 = 
1 / i / te 
3 t aw! ‘i \ 4\ ‘ 
4 V tires 
ieee ae ee 
m eS ey 


* SS = 
4 N 
; 














--— ee 























/ ee 
-——-f}* e-- 
a——_ th 


a eh i — — 











Tr 


HERE Lan 


io Mec at 





\\ 


wot ad 



































NOVEMBER, 1936 


Railway Mechanical Engineer 






























Beth {POU UiDH 29 9 


Cd 








P| 
\ 
































016-—->t= 





Ny--------------- 





al 


2 


. 



















































































orners and 10 in. up the calking edges of the vertical 
side and wrapper-sheet seams. Pads for the blow-off 
cocks are also welded to the wrapper sheets. On the 





General Dimensions, Weights and Proportions of the 
Canadian Pacific 4-4-4 Type Locomotive 


boiler shell welding is applied at the ends of the outside 
butt straps of the longitudinal seams. At the front end 
of the first course the shell seam is butt welded back for 
a distance of 16 in. 

There are four arch tubes in the firebox. At the 
throat ends these are rolled and beaded into ported 
forged-steel sleeves which extend through the water 


DEE gicciahin bar adncanses esas ak acawn eee Canadian Pacific space and are threaded and welded to the inside and 

—,*: Per an SoM: = Loco. Works outside sheets. The outer end is closed with square- 

Sea ee threaded plugs. These have been used with success for 

ae. ee some years on the Canadian Pacific. The grates are of 

BE C5 ks dev asutshGaedees ued oaskenaee Passenger the rosebud or pin-hole type and are of chromite heat- 

Dimensions: resisting steel. The side bars are closely fitted against 
Height to top of stack, ft. and im........cccceee 14—11} . a 
Height to center of boiler, ft. and in............ 9—10 ° the side sheets and the usual deflector plates are ap 
WRC: QUEER BOs oicic454008000cbecad<ci00esea- 128% plied at the mud ring under the side carriers to deflect 
COE CORDELE, 18h cis 0:0 05 ks 606 00c0 00504004000 77 


Weights in working order, Ib: 
aa cia ain inyd sid aye'enk aud eis orb neared SE KORS 120,000 
A MONE Iti 0a oes on wekccse aeuwieds 


-. 68,000 
On trailing truck . 75,000 











‘eight proportions: 
“aa on drivers + weight, engine, per cent.... 45.6 


cold air currents inward and to prevent them from 
sweeping directly up along the side sheets. This has 
prevented trouble from firebox side sheets cracking. 















































Ea ca Ghcc baathckaichis kine amas on . 263,000 The ash-pan hopper and door are of cast steel, while 
WEEE, acGceessebassaessnue ss tues tmeeeeawane 198,500 
Wheel bases, ft. and in.: ae az - aaxy\ 
Driving «iesecseeeeeeseeeeeeseereeteeneersnees QR ot | 
I I ne aoe, scence aie sod do udta B36 Swim aI Aare aoe . ate 
Trailing truck ; — .) ‘ 
SN OE 6h. 5:k 6k wide aba digawialomiclewsinonsbea sone ~- ee -— ae 
Erigine and tenGer, totals oo.icacccccsecesocssesss 70—8% 
Wheels, diameter outside tires, in.: 4 q ; 
o NUNN 2 ian a0 6a hans courage ais Genus ae iai aoe aN 80 , <i mi. \ 
= NT csi fs ews aw aieratarelet Ci tenera tetas S15 ae 33 Had 
E RE SORE 6 hiesna.cviseutimwsesesas wuaweeesig 36% and 45 ' L bj--t4 DH) 1 
S Engine: Migs mabesp - - = =?) 
4 Cylinders, number, diameter and stroke, in....... 2—17% x 28 
v Valve gear, tyPe..cccccossscccsesccceccssssecs Walschaert on a 
oa Valves, piston type, size, im........... eee eeee ] 
o Maximum travel, im......ccccsessssecesssescees 6% 
~ Se eee ee re ee 1% 
PORE CIOMTOROE, BRiik acd cnc cuisadciewn-ncdeners ly =. 
§ BEM UE kes ues cbs casetatuaddns sn seehansves ans Ye 
= Cit-o tr Sal Wear) DOr CUES in kisc cas cd cww-se sce 84 aie Sail _ 
os 
: Boiler: 
U PI Suh gta ata lla coed Seaman testis wataaa hth se oscante otal Conical 
o Steam pressure, ID. POL OG. Whiwisiec sc csccscvvesiead 
£ ae, oolbge- ra gg gy ee eee eee 6/18 Slots it keys cut 
iameter, larg DA, ER sieves eanuceneawaes 
S EK, MEME Ditscnscbiatecosckenonenansness 114/16 to suit lever when 
° Sy WE, Micke ttutatasheneesinehndsncna 16 grates are level 
€ Height mud ring to crown sheet, back, in....... 58% \-Y 
= Height mud ring to crown sheet, "front, Se 
v Arch tubes, number and. diameter, in........... 4—3% V 
3 Tubes, number and diameter, in...............+- 47—21%4 \ al 
” pncce Ageing ~~ ——. ~ ee ssiio a tana nano a ge ~ ‘ 
° ength over tube sheets, ft. and in.........2..+.. rs Method of locking and covering grate-shaker levers 
od ne ee ee aes in the cab floor 
2 Stoker ee URIBE Rat esta hts paket aye Standard Type BK-1 
oo) SI RNR). 55 oie cre uecic bisoio Ses aie ewe eee eS osebu . . ‘ 
= eee We, Wi Bc cuacoyscene cg daaeans 5.6 the body of the pan is of plate construction. Drop side 
* Heating surfaces, sq. ft.: doors at the top of the ash pan are provided to facilitate 
- Mieebos isnt tote win <sinennstindy espenpininner ites tes cleaning and inspection. 
iw rc UDES ccc eceecereseseeesceveseseccserense Th b il fi d . h h T E h 
DN MND le sini-ecwaes shdias deseo cctv otnukhen 232 e boilers are fitted with the lype superheater, 
fiben ted Gass. 510+ 000e- eres vreraese sneer ses in the header of which is included the American multiple 
Sunetheating (Type BE)... cra naindNistitaa-+nehnn~ toi 1,100 throttle. The Elesco feedwater heater is mounted in a 
ae wee ee... ee deep recess in the top of the front end of the smokebox. 
Tender: The steam connections between the cylinders and the 
Style or tyP@.++:0+--sesecsseeerereseeeersee tes Rectangular header are installed with gland-packed slip joints where 
E IOI. SINNED GOIN. ois 5 icici sh -0 os bein bs 7. . ° pe 
fal emadn tke. chk ech 12 the pipes are attached to the cylinders. This arrange- 
I i ear a eae ie ean Oat eee Four-wheel ment has overcome the considerable difficult formerl 
PRUNE, Gis y: Chin i0:6:4-4 9.4.04 4:0 3659-6 R DOES ERA eC 6.2992 2 A : z y a y 
cabal diig, iantabiede experienced with failures of these pipes from expansion 
Rated tractive force, engine, 85 per cent, Ib. , “+++ 26,500 and contraction stresses. The front end is fitted with a 
peed at 1,000 ft. per min. piston speed, m.p.h.... 1 ; ; ; ; 
an aed at ae eo wae’ barrel type of netting, oval in horizontal cross-section. 
Rah. 06. 0 Baddsco<5cac~dunes camans lens 42 The netting fits into grooved castings at the top and 
ee evap. per sq. ft. evap. h.s. per hr......... 43:3 


bottom and may be readily removed. This is an ar- 
rangement with which the railroad has been experi- 


Weight on drivers + tractive force.............. 4.52 menting with considerable success during the past few 
Weight of engine + evaporation................5 6.97 
Weight of engines + comb. heat. surface......... 66.87 years. 


Boiler proportions: 


Firebox heat. surface, per cent comb. heat. surface. 5.89 
Tube-flue heat. surface, per cent comb. heat. sur- 


The stack and stack cowling form the only projection 
above the surface of the cowling over the boiler. The 


WON wccvevecscchteincki anoint os. cer 66.13 stack is of the inside extension type and at the top is 
Pike tal cee mm heoguesicn 2 enclosed by a streamline casing, the top of which is flush 
Tube- flue heat. surface + grate areas... ss .+ 46.78 with the top of the stack and in which is the smoke- 
upe > PeGrebeeoneoscerees ° . . bd ° 

Com tae, natin i a hk 70.73 lifter air passage which opens upward behind the stack 

Gas area, tube and flue + grate area............ 0.1082 

Tractive force + grate anon Spa Caisse eeebe se p's 476.61 and has its intake through a grille i in the casing over the 


fractive force -- comb. heat. surface............ 


Tractive force X diam. drivers + comb. heat. sur- 
ace 
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smokebox front. 
The frames are of nickel cast steel, joined at the front 
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by a steel deck casting, at the rear by a General Steel 
Castings cradle, and by intermediate castings between 
the two pairs of drivers, in front of the front pair of 
drivers and by the guide yoke. The most important of 
these castings is that between the two pairs of drivers. 
This not only serves as a vertical crosstie and horizontal 
brace for the frames, but also provides a support for 
one of the brake cylinders and is extended upward at the 
ends to provide brackets for the 8%4-in. cross-compound 
air compressor on the right side of the locomotive and 
the Elesco feedwater pump on the left side. These two 
pieces of equipment are thus placed in balance with each 
other and the boiler shell is relieved of the stresses 
caused by their direct attachment to the boiler. Both 
are readily accessible, removable panels being provided 
in the running-board skirts for this purpose. 

The four-wheel engine and trailing trucks are of 
General Steel Castings design. Both are fitted with 
SKF roller bearings. 
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Material for Trough 
and sides 
46 * Plate 
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thoroughly lagged with asbestos mortar and Johns-Man- 
ville sponge blocks. The pistons are fitted with Hunt- 
Spiller Duplex special locked type lip rings and the valve 
rings are the Hunt-Spiller Duplex sectional type. The 
guides and crossheads are of the single-bar Dean type. 
The locomotives are equipped with Walschaert valve 
motion and Barco Type B-4 power reverse gear. The 
valves are 9 in. in diameter and have a maximum travel 
of 6% in. They have a steam lap of 1% in., an exhaust 
clearance of % in., and are set with % in. lead. 


Cowling and Boiler Mountings 

The streamlining consists of a cowl which completely 
encloses the boiler and smokebox back to the cab, with 
a heavily reinforced sloping shroud around the front 
end below the smokebox which serves as a pilot and ex- 
tends around the sides to enclose the steam chests and 
cylinders. This is relieved by two horizontal stripes of 
polished metal, which conform in appearance to the po- 
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Dry Pipe Material 
Seamless Steel tubing 
8" 0.0, 4" thick 


Sleeve shrunk on pipe 
and brazed 


3," Plate, 75 dia. 
Welded all around 








The dry-pipe installation 


The driving-wheel centers are Boxpok type mounted 
on axles of carbon steel fitted with journal boxes of the 
crown-brass type. The rods are tandem type, and the 
distance between cylinder centers has been kept down to 
77 in. Crank pins are of low carbon nickel steel with 
2.5 per cent nickel and .20 to .27 per cent carbon, double 
heat-treated. The rods are quenched nickel-steel forg- 
ings with .32 per cent carbon and 2.5 per cent nickel. 

Both pairs of main wheels are cross-counterbalanced. 
The amount of cross-balancing necessary, however, was 
reduced by the use of the tandem rods and by the fact 
that the main connection is on the leading driving 
wheels, thus greatly reducing the cylinder spread and 
the loads on the crank pins, wheel centers, axles and 
main frames because of the reduced bending movements. 
Contrary to the general practice in cross-counterbal- 
ancing, the Canadian Pacific does not use an offset bal- 
ance weight, preferring to employ a supplementary 
weight set at 90 deg. to the main balance weight. In 
this way the balance can be readily adjusted in the 
event of any change in the rods or crank pins. With the 
customary offset in the angle of the balance weight, ad- 
justments require a change in this angle, which is not 
readily effected. 

The cylinders are nickel iron castings. 


Each cylinder 
and half saddle is cast as a unit. 


The cylinders are 
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lished steel of the rods and motion work. Skirts ex- 
tending about 2 ft. below the running boards along the 
sides of the boiler conceal the piping, the reverse gear, 
an air reservoir on each side and (partially) the air com- 
pressor and the feed-water pump. At the rear end these 
blend into the sides of the cab. The front corners of the 
cab are rounded. 

The general arrangement of parts usually mounted on 
the boiler, with the exception of the bell, has not been 
greatly disturbed by the application of the lagging. The 
feedwater heater, the smoke stack, sand boxes, top 
boiler check, safety valves, whistle and steam turret are 
in the customary locations. The bell, however, is located 
on the left back steam chest cover just under the run- 
ning board, and one of the three air reservoirs has been 
placed on the deck casting under the front end of the 
smokebox. The headlight generator set has been placed 
on the back deck casting under the floor of the cab, and 
the exhaust piped up through the cab to the roof. Two 
of the locomotives are equipped with Stone-Franklin 
and three with Pyle-National sets. All are 32-volt, a.c. 
generators. 

The boiler is lagged in the usual manner. The outer 
casing is built with a frame of angle construction cov- 
ered with a planished steel jacket. This encloses every- 
thing mounted on the upper part of the boiler, with the 
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exception of the smoke stack. The running board and 
running-board skirt are built as a part of the shroud, 
which is at no point rigidly attached to the boiler, but is 
held in lateral alignment by flexible connections to the 
top of the boiler. The running boards are supported 
from the main frames at the valve yokes and at the 
air-pump and feed-pump brackets. The rear end is 
supported from the side of the firebox by means of a 
sliding bracket connection which permits free move- 
ment of the boiler without strain on the running board. 

The cab, except for the rounding of the corners on 
the front end, is essentially of standard vestibule con- 
struction in general use by the railroad. The roof ven- 
tilators have been depressed in the roof so that they are 
invisible from the ground. The cab is lined with Johns- 
Manville Flexboard. 

The front of the engine is so designed that the coupler 
can be folded up when not in use and covered with a 





Partial List of Specialties on the Canadian Pacific 
4-4-4 Type Locomotives 


Stesbabte, Beritibe 0 ia:<.sc.0letctetaae ae pur Flannery 
Trucks, Engine, trailing and tender..... General Steel Castings Corp. 
Driving-wheel centers (Boxpok-General 

Steet Camines). 4.00005 nihewene ee ee oe Canadian Car & Foundry Co. 
DOE DEORE. o:o6 6 05540icka einen Montreal Locomotive Works 
Roller-bearing boxes, engine and tender. .Canadian SKF Co., Ltd. 
Drawers, Usilt SaGeee sas ickcscsctavesc Franklin Railway Supply Co. 
Radial buffer (Type E-1)...........02-. Franklin Railway Supply Co. 
Cylinder-cock operating device.......... T. McAvity & Sons 
Cylinder-exhaust passage drain valve 

PUREED: occ cthsiede et ston cules eceese T. McAvity & Sons 
Piston and valve ringS...........ssse0 Hunt-Spiller 


Metallic packings: Piston rod, valve stem, 
air compressor and steam end of feed- 


Me MMMMIN.. 5s issn o5:4b.sle whos mews bcs King type 
Lubrication, motion and brake equipment. Alemite 
Lubrication, main and side rod.......... pee- 
Lubricators, seed TE (2 £ 5 Prone Nathan 
LRN SEE | ce oak on coaosse ce T. McAvity & Sons 
Air brakes (Schedule 2. ORR ER a Canadian Westinghouse Co., Ltd. 
Cimupy tar Rieh, CEI Ss 5593 Fics cts ices American Brake Co. design 
Clasp brakes, TENGE sc ccceses eeeeeccesee American Steel Foundries 
Air-compressor throttle valve..........-. Canadian Westinghouse Co., Ltd. 
Flexible coupling, steam-line............. Barco Mfg. Co. 
ge ag RTS ay or ren Miner A5XB 
Front cab windows (Thermosash, with 

eee eee aR ee ae Robert Mitchell Co. 
Cab licht (World B and C)...........0.. T. McAvity & Sons 
Bell ringer (Taynold, Type B).......... —— & Engineering Specialty 
Mate: WARE OOO. 6 0 'scede ein 8oKs-00 een Rverlacting Valve Model W 
Throttle, multiple type.............. es - - Co. 
Gages: Boiler, stoker, feedwater heater. 7 nae A ae 
Gages: Steam-heat, signal, air-brake..... 
Injector, non- lifting (Hancock Type W).. T. McAvity & Sons 
EOROURE GHB 64. e 65d oan sansnk 408 case . McAvity & Sons 
Safety valves, bolted flange base......... T. Eahany & pone 
Steam-heating reducing valve............ Leslie Type AK 
MARGRU SOROS. VARIES «6 0:4 <.as:0.0s swag 0000 . McAvity & Sons 
bo ee rrr ea rere Huron type 
Pane ONE CORB ok 0.0 Soaks go Sek won Franklin Railway Supply Co. 
Grate bars and bearers, Chromite heat- 

Cemkeiin Sb6et FOr 6.0) 5s 3c eee Seaaces Hull Iron & Steel Foundry 
Feedwater heater and pump (Elesco)....Superheater Co. 
PORE SEUGIEE BOOP. o6..5:0 5. clea esa ceed es . Barco type B-4 
"TRUE ONS COMBINES © <.5'6 os n:binis b0ey crreoes T-Z type : 
Tender underframe, water bottom........ General Steel Castings Corp. 
Climpbiscotien Tami 6 ine ac cca back Mew ese 8c Robert Mitchell Co. 
Electric headlight (14-in. diam.)......... Pyle-National Co. 
Electric headlight generator..........e0. 2—T. Stone & Co. 


3—Pyle-National Co. 
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light removable panel. The hand-rail posts are of the 
Blunt type which simplify lining up the hand rail and 
provide for quick removal or replacement. 


Brake Equipment 


The locomotives are equipped with Westinghouse No. 
SET air-brake equipment with the engineer’s brake valve 
and feed valves pedestal mounted. The engine and 
iender are equipped throughout with clasp brakes, with 
the exception of the lead wheels on the trailing truck, 
each of which has a single brake shoe. The engine- 
truck and trailing-truck brake cylinders are mounted on 
the trucks, two 10-in. by 10-in. cylinders on the engine 
truck and two ‘12-in. by 8-in. cylinders on the trailing 
truck. There are two 14-in. by 10-in. driver-brake cyl- 
inders, each operating the brake shoes on one pair of 
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drivers. The braking ratio on the driving wheels is 80 
per cent; on the rear trailing-truck wheels, 72 per cent, 
and on the engine and leading trailing-truck wheels, 45 
per cent. 

The tender is of the rectangular type, built up on a 
General Steel Castings water-bottom underframe. It is 
carried on two four-wheel trucks fitted with SKF roller 
bearings. The top of the tender back of the coal space 
is curved in at the sides to conform with the contour 
of the new passenger coaches with which the locomo- 
tives will be operated. The engine-tender connections 
include the Franklin Type E-1 radial buffer and Unit 
Safety type drawbars of forged nickel steel. 

Finish 

In finish the locomotive presents a striking appear- 
ance. The cowling about the smokebox and around the 
front end, and the sides and front of the cab are fin- 
ished in black. The remainder of the cowling over the 
boiler is in planished steel. On a black field along the 
skirting around the running board is a wide band of 
Tuscan red, the standard coach color of the Canadian 
Pacific, which is separated from the black border by a 
stripe of gold. Below each cab side window is a panel 
of Tuscan red on which the Canadian Pacific shield is 
painted in colors. A large panel of Tuscan red on black 
is also employed on each side of the tender. The num- 
bers and lettering are in gold. 


Weight Saved in New 
Hiawatha Cars 
(Continued from page 472) 


car and in the ladies’ lounge; in the men’s lounge with 
grey rubber. Seats in the body of the car are covered 
with turquoise green plush. 

The drawing-room parlor car is similar to the straight 
parlor car except that a 10-ft. drawing room has been 
provided which reduces the seating capacity to 22 in 
the body of the car. The men’s lounge is, however, 
somewhat larger than in the straight parlor car, being 
about two feet longer and allowing five seats instead 
of four. The women’s lounge also seats four. A total 
of seven persons can be seated in the drawing room. 

The beaver-tail parlor car has a vestibule at the for- 
ward end and toilet rooms, clothes lockers, and baggage 
lockers are contained in the first 12 ft. of the car body. 
The passenger compartment is 47 ft. 10 in. long with 
seats for 26 persons. The rear compartment of this 
car, an observation lounge seating 12, is materially 
changed from the 1934 beaver-tail. On the exterior, 
the rear platform is omitted and the end rounded simi- 
lar to the side of the car. This has lengthened the 
body of the car about one foot and permits placing an 
additional window between the emergency side door and 
rear end. The number of windows in the curved sec- 
tion has been increased from two to four. No buffer 
protrudes at the rear of this car. 

Radios are installed in the tap room and the beaver- 
tail cars, being of the automotive type with automotive 
antennae mounted on the roof. The receivers are con- 
cealed and operated by the crew, or porter, as the case 
may be. The tap room has one speaker concealed in 
the ceiling cove and the beaver-tail has two speakers, 
one for the body of the car and one for the rear com- 
partment, concealed in the ceiling cove. 
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W. F. Kiesel, Jr. 


WV. F. Kieset, Jr., mechanical engineer of the Penn- 
sylvania Railroad during the past 17 years, retired from 
active service on September 30, 1936. His entire ser- 
vice of more than 48 years with that company was in 
the department of mechanical engineering design. For 
the greater part of this period he was an important 
factor in that department, since he was promoted to the 
position of chief draftsman more than 37 years ago, at 
about the time when interest was being stimulated in 
the possible use of all-steel gondola and hopper cars for 
the coal and ore traffic. 

He took a leading and important part in steel freight 
car design from the very beginning. The tendency at 
that time was to turn out 
extremely light designs. Mr. 
Kiesel understood the im- 
portance of this from the 
standpoint of operating econ- 
omies, but he also recog- 
nized the necessity of keep- 
ing down maintenance costs 
and insuring the continued 
serviceability of the equip- 
ment. The Pennsylvania 
designs were at first criti- 
cized for their strength and 
high weights, but in the long 
run they were found to be 
better adapted for the ser- 
vice and Mr. Kiesel’s judg- 
ment was vindicated. His 
work on the Pennsylvania, 
and also as chairman of the 
Car Construction Commit- 
tee of the Mechanical Di- 
vision of the American 
Railway Association and its 
predecessor, during the pe- 
riod from 1912 to 1927, 
had a large influence on the 
improvement in the design 
of freight cars, not only on 
his own road, but on all 
American railroads. His 
contribution in the field of 
passenger car design was 
also of great importance, 
bridging over the period 
from the old all-wooden construction to the modern, all- 
steel construction, with the refinements and improve- 
ments which have made American passenger car serv- 
ice today the safest means of travel. 

Mr. Kiesel’s contributions to the improvement in 
locomotive design, both steam and electric, are also of 
unusual value. In this development, from the old plain 
locomotive, as it used to be called, to the modern type, 
with all its refinements, Mr. Kiesel capitalized on the 
results of the extensive work which was done on the 
locomotive testing plant at Altoona, as well as facilities 
for making thorough and comprehensive service tests. 

It is rather unusual on American railroads, for one 
man to have had such long and active experience in the 
field of equipment design, and to have exercised such 
a large influence not only on his own road, but upon the 
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W. F. Kiesel, Jr. 


Retires 


Forty-eight years with Pennsyl- 
vania in Mechanical Engineer- 
ing Department 


American railroads as a whole. In more recent years 
Mr. Kiesel has given much attention to the design and 
improvement of electric locomotives, resulting in the 
designs which are now operating so_ successfully 
in the New York-Washington service. Mr. Kiesel 
has been granted a total of 135 patents on im- 
provements in the design of or devices for locomo- 
tives and cars. Among his 
more recent contributions 
are the limited cut-off and 
improvements in the design 
of front end drafting 
devices. 

William Frederick Kiesel, 
Jr., was born at Scranton, 
Pa., September 1, 1866. 
His father, an officer of the 
Lackawanna Iron & Coal 
Company, was_ identified 
with that company for 50 
years, from its very begin- 
nings to its removal from 
Scranton to Buffalo, when 
it became known as the 
Lackawanna Iron & Steel 
Company. Mr. Kiesel at- 
tended private schools at 
Scranton, Pa., and served an 
‘:pprenticeship in the ma- 
chinist trade in the shops of 
the Lackawanna Iron & 
Coal Company. He then 
took a preparatory course 
and later entered Lehigh 
University, from which he 
was graduated in 1887 with 
the degree of mechanical en- 
gineer. After graduation he 
assisted in a test of the lo- 
comotive “H. S. Goodwin” 
on the Lehigh Valley Rail- 
road. He then worked at the 
blast furnaces of the Lackawanna Iron & Steel Com- 
pany, but on April 9, 1888, resigned to become a drafts- 
man in the office of the mechanical engineer of the 
Pennsylvania at Altoona, Pa. He was promoted to chief 
draftsman, March 1, 1899; to assistant engineer, July 1, 
1900; assistant mechanical engineer, September 1, 1902, 
and mechanical engineer on February 1, 1910. 

Mr. Kiesel was honored by the Franklin Institute in 
1928 with the George Henderson Medal. He was made 
an Honorary Doctor of Engineering by Lehigh Univer- 
sity in 1928. He is a member of the American Society 
of Mechanical Engineers and in addition to his leader- 
ship of the Car Construction Committee of the Mechani- 
cal Division already mentioned, served as chairman of 
the committees on Main and Side Rods and Springs for 
Freight Car Trucks. 
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Link Motion Valve Gear 


Part Il 


SomerTIMEs it is desired to arrange for variable lead 
in the design of the valve gear for locomotives used 
in fast passenger service. By doing so, the recom- 
mended lead of 5 in can be provided for in running 
cutoff, while in full gear a lead of % in. can be obtained. 
This change in lead, with the same travel and lap, pro- 
vides a later maximum cutoff in full gear and conse- 
quently a greater starting power. 

The most commonly used method of altering the Wal- 
schaert gear to obtain variable lead is that by which 
the gear is laid out as usual and the lead reduced a 
definite amount in full gear forward by lengthening 
the eccentric crank (for inside admission piston valves). 
This delay, of course, becomes an advance in back-up 
motion and the lead is consequently increased instead 
of reduced. This is not of any great importance since 
the variable lead is almost never used on locomotives 
which are required to operate to any great extent in 
backing up. 

There are other methods of obtaining variable lead 
but they all require extra parts and while they will give 
the same reduction in lead in full gear for either for- 
ward or backward motion, the cost and maintenance 
of the extra parts is hardly justifiable. For these 
reasons only the first mentioned method will be con- 
sidered here. 

In laying out the gear for variable lead, the same 
method as described in Part II should be followed, 
except that the lead should be taken at 3% in. After the 
gear has been laid out and the lengths and proportions 
of all the parts have been determined, the eccentric 
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off—Reference tables giving 
valve settings for 8-in., $8)4-in. 
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crank should be lengthened a sufficient amount, without 
changing the eccentric throw, to pull the valve stem 
back % in., giving % in. lead in full gear. This can 
best be done on the layout. With this reduction of 
¥% in. in lead in full gear, the lead will be reduced 
approximately %4¢ in at 25 per cent cutoff, giving 
544 in. lead in running position. 


Limited Cutoff 


No attempt will be made here to study the conditions 
which it is necessary to consider in order to determine 
whether or not limited cutoff is to be provided for and 
to what extent the maximum cutoff in full gear is to 
be limited. So many factors are involved that they 
cannot be thoroughly discussed within the limitations 
of this article. Also, the purpose of this article is to 
suggest a method of laying out the Walschaert gear to 
meet definite operating conditions and not to analyze 
the operating requirements of the locomotive as a whole. 
In other words, with the total weight, tractive force, 
driving-wheel diameter, cylinder proportions and the 
boiler pressure decided on and to what extent the 
cutoff is to be limited, we are here concerned with the 








Table I—Valve Settings 


With 5/y-In. Leap 


Port opening, in., for per cent cutoffs 





Max. cutoff, — Equiv. 
Lap, full gear, Full eccen- 
in, per cent gear 66 50 33 25 tricity, in. 
25% 51.5 1% ihieds — 2540 1% 22342 
2% 55.6 1% ase bie 4% 3%ha 2272 
23% 59.9 15% A Se yas Tha - Ke 23442 
2 63.7 1% gig sak canbe 4564 3564 3564 
2% 67.4 1% ee beta 4364 1% 3144 
2 71.0 2 ae Beets 2442 3364 31h 
1% 74.1 2% ahr Sic 54 344° 312 
1% 77.2 2% re it 1% 2 1569 327% 
15% 80.0 236 1Ke 2%2 %6 2% 3% 
1% 82.7 2% 112 5564 3564 He 3%6 
lKe 84.1 2%6 11% 5364 1742 2764 31% 2 
134 85.3 254 11% 5 3364 24 354 
1%6 86.5 216 1%42 2569 % 134 32442 
1% 87.7 234 1346 34 3hb 1342 31K%e 
1% 88.6 21346 1% 2342 34 2564 34564 
1% 89.7 2% 1564 4564 1549 2564 34% 
With %-In. Leap 
254 52.6 1% Sie 34 We 22542 
246 56.8 14 2349 3564 22%2 
23% 60.9 15% 16 3364 3a 
2% 64.7 13%4 4364 % 3% 
2% 68.2 1% 4a Yes 3%2 
2 71.6 2 3% 1549 3%e 
1% 75.0 2% 3% 2964 32564 
1% 77.9 24% ies Us 3564 As 31542 
15% 80.9 23% 1% 5564 1742 1349 31%2 
1% 83.6 2% 1244 1}%6 ¥% 2564 31% 
Ke 84.7 2%6 1%2 2542 34s 2564 35% 
1% 86.0 254 1% %4 1542 % 32442 
146 87.2 216 11364 47h 1549 2364 31Y%e6 
Me 88.3 2% 1562 4564 2% 4 2364 34564 
6 89.4 
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for 8-In. Valve Travel 
WITH °/y-In. Leap 


Port opening, in., for per cent cutoffs 





Max. cutoff, Equiv. 
Lap, full gear Full eccen- 
in. per cent gear 66 50 33 25 tricity, in. 
2% 49.4 1% sae ass 2342 1%2 22342 
25% 53.7 1% Ae bebe MWe B34 22742 
2% 57.7 1% Sisue ye 4364 ¥% 23142 
234 61.9 1% Pana Ser 24a she 3564 
2% 65.6 134 Ca bane 56 1543 31M 
2% 69.1 1% 566% meas 1942 Yo 31a 
2 72.5 2 ane bees %e 2a 31142 
1% 75.6 2% sie cies 3564 1349 32764 
13% 78.6 2% regek eee 3364 2564 3% 
1% 81.4 234 12 136 34 % 3%6 
1% 84.1 2% 1%6 % 2% 1a 3% 
1%6 85.4 2%6 1% 474 Ae 142 32142 
1% 86.5 254 11564 4564 2764 24a 31MYe 
1%6 87.6 216 1%6 4364 274 2a 34564 
1% 88.7 234 1% 2442 1342 Ke 84h 
1%6 89.9 21346 1342 5% 2564 Sis 84% 
Witn %-In. Leap 
234 50.6 1% eile awe 16 % 22542 
25% 54.9 13% pial Boi ts 242 Bhs 22% 
2% 58.8 1% ee bia 4a 1549 3Ya 
23% 62.9 1% sue ace 8% Ae 8% 
2% 66.6 1% bas nee 8h 24 3742 
2% 70.0 1% teas oe 3564 1349 3%eo 
2 73.5 2 Sed aye 1442 2564 32564 
1% 76.5 2% eat iakeih % 2364 31542 
1% 79.4 2u% ag ait 1562 142 31742 
1% 82.2 234 11% 4964 He 24 31942 
1% 84.8 2% 11% 2342 1342 Hie 32442 
1K6 86.0 2%e 1% 1Ke 1349 194 31}4e 
1% 87.2 25 11364 24a 2564 1% 4 34564 
1%e - 88.3 21VKie 1542 % % %2 34764 
1% 89.4 2% 1% 8% 2364 hha 34964 
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valve events which will achieve the best possible per- 
formance under these conditions. 


The method of determining valve characteristics as 
described in Part I and the method of laying out the 





Table II—Valve Settings for 814-In. Valve Travel 
With °/ie-In. Leap 


Port opening, in., for per cent cutoffs 





Max. cutoff, —~ Equiv. 
eccen- 
2 pn aot a 66 50 33 25 tricity, ir, 
2 134 1} 6 3% 24%4 
ae “9 4 2542 192 25764 
2% 58.5 1% 4% 3764 3M 
2% 62.3 1% 47a Me 3% 
2% 66.2 1% 4564 3564 31564 
2% 69.5 2 4364 1742 324s 
2 72.8 2% 2142 3364 32764 
1% 75.9 24% % 3s 3% 
1% 78.7 234 Saas sent 192 1542 33 ha 
1% 81.3 2% 1Ke 2949 %e 2% 34h 
1% 84.0 254 1'}42 5564 3564 Ae 34564 
1HA6 85.0 21Ke 11964 5364 1742 2764 3464 
1% 86.3 2% 1144 5s 3364 274 34% 
1Ke 87.4 21K%6 1742 2542 2} 1349 354 
1% 88.4 2% 1%6 34 3h 1342 35364 
1%6 89.5 216 14% 2342 3h 2564 32742 
With %-In. Leap 
2 51.3 134 ans 1964 3Ih4 25364 
6 55.7 1% 34 eo 28a 
2% 59.5 15% 234285 ha 3564 
2% 63.3 1% 16 3364 3346 
2% 66.9 1% 4364 6 392 
2% 70.4 2 4a see 334 
2 73.5 2% 3% 1542 32% 
1% 76.7 24% 3ih4 2% 33564 
1% 79.4 2% ar Nee 3564 Ae 33964 
1% 82.1 24% 1% 5564 1742 1349 34364 
1% 84.6 2% 12444 1346 a) 2564 34h 
1%6 85.7 21Ke 192 2562 3}64 2564 34% 4 
1% 86.9 234 1% 34 1549 % B5lh4 
1Ke 88.0 21H6 11364 47h 1542 2364 35364 
1% 89.0 2% 1542 4564 2964 2364 32742 
1Ke 90.0 21He 1% 4344 Ae ge 35564 
WitH *°/:¢-In. Leap 
2% 52.5 136 sins eee 2349 1%3 he 
2% 56.8 1% seat sees Me 3364 3s 
2% 60.6 1% sees wees 4364 % 3% 
2% 64.3 1%4 oe ee 2ho 3h 31564 
2% 68.0 1% ebe eee 56 1549 32a 
2% 71.4 2 zis 378 1962 Ae 32% 
2 74.4 2% eens sees %e 214 3% 
1% 77.5 244 nas ais 3564 1342 33764 
1% 80.1 2% een cas 3364 2564 3464 
1% 82.7 2% 124 16 ihe % 34564 
1% 85.2 2% 1He % 2% Ka 34% 
1%s 86.3 21Ke 11% *%he As 1}42 B54h4 
1% 87.5 234 11564 4564 2s 2M 35364 
1Ke 88.6 21H%6 1He 434 2a 2h 3274 
1% 89.5 2% 1%4 343 1349 He 35544 
With %-In. Leap 
53.7 13% ee sees 16 4g 2b, 
ae 57.9 1% wees wees 2}42 34 3564 
2% 61.7 15% oe sees Vea 1549 3Ko 
236 65.4 1% see eee 3% As 3942 
2% 69.0 1% iat ae 87%, 2764 336 
2% 72.2 2 ce ye 3564 1342 32% 
2 75.3 24% ies eke \%hs 2544 33564 
1% 78.3 2% at ee v 2364 339%, 
1% 81.0 “236 Pre as 1549 142 34364 
15% 83.4 24% 1! Ye 4964 As 2164 34764 
1% 85.8 25 11% 2349 1349 Ke 354 
1%6 87.0 21Ke 1% 16 1349 1964 35364 
1% 88.2 234 11364 2}42 2564 1964 32762 
1Ke 89.2 2136 152 5% 3g %o 35564 
1% 90.0 


2% 1% 3% 2364 164 35764 








gear as described in Part II may be used for the limited- 
cutoff design as well as the full-cutoff design. How- 
ever, it will be found that, with the maximum cutoff 
in full gear limited to around 60 per cent, a large link 
circle diameter (18 in. to 19 in.) will be necessary and 
it will be necessary to use the full 45 deg. link throw. 
Also, owing to the fact that the greater portion of the 
valve movement is derived from the effect of the com- 
bination lever, it will be found that the angle formed 
by the combination lever in its extreme positions, with 
the radius rod in mid position on the link, will be some- 
what less than the limit of 60 deg. It is advisable, 
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therefore, to lay off the lap plus lead plus %» in. each 
side of the center of the valve-stem crosshead and 
through these points and the bottom connections of the 
combination lever which were located as described in 
Fig. 7, draw center lines which will intersect above the 
center of the valve stem. The distance a should be 
taken from this layout rather than calculated according 
to the formula.* 

To aid in the selection of the valve events for the 
locomotive under consideration, the tables of maximum 





Table I1I—Valve Settings for 814-In. Valve Travel 


With °/1¢-In. Leap 


Port opening, in., for per cent cutoffs 
Max. cutoff, 





Lap, full gear,’ Full yal 
in. per cent gear 66 50 33 25 tricity, in, 
234 53.0 14% wide eae 1346 3964 216 
254 57.0 1% eles yeas 2549 1949 3564 
244 61.0 1% care ae 4964 3Ih4 36 
234 64.6 1% seats ee 4Hh4 Ke 31964 
244 68.0 2 ee ADEs 4564 3564 32564 
2% 71.4 2% ee kaa 4344 1742 33164 
2 74.2 244 ibiita re 2143 3364 3%6 
1% 77.4 236 Rant Arie: 5% 3h, 84h, 
1% 79.9 246 Rake shen 1942 1549 32340 
15 82.4 25% 16 2942 eo 2964 82540 
144 84.8 2% 1142 5564 3544 He 82742 
1lhKe 85.9 213% 6 11% 4 5364 1742 2764 3% 
1% 87.0 2% 11764 Sia 3364 2164 32940 
1%6 88.0 21546 1%2 2562 4 1349 35% 4 
1% 89.1 3 136 ¥%4 3464 1342 38164 
13%6 90.0 36 14% 2349 3164 2564 38364 
With %-In. Leap 
27% 50.1 134 or pare 5a 1949 27% 
23% 54.2 144 ncaa er 4964 374 364 
254 58.2 1% eee eis 34 %e 314 
2% 62.1 134 sae waite 2342 3564 31564 
2% 65.4 1% a ae ee 16 3364 31145 
24 68.8 2 boas ie 4364 44 3716 
2% 72.0 2% coke or 464 Ble, 31749 
2 75.1 2% ase ae 8964 1542 339% 4 
1% 78.0 234 Sse regen 3% 2964 31X46 
134 80.6 244 seers 5 ata 3564 Ae 334 
15% 83.0 256 1% 5564 1742 1342 31346 
1% 85.4 2%4 12464 1346 % 2564 374 
1Ke 86.6 21346 1942 2542 3h 2564 32962 
134 87.5 2% 1% 34 1549 36 35964 
1Ke 88.6 21546 11364 4% 1569 2364 36164 
1% 89.6 3 1542 4564 2964 2364 3636, 
With *°/1.-In. Leap 
274 51.2 134 waist mee 4 %e 21546 
2% 55.2 144 havea ‘salen 2340 1742 3564 
254 59.0 156 Rees keete Me 3364 3346 
2% 63.0 134 Suisse Bee 4364 % 31964 
2% 66.3 1% vee sees 242 3s 32564 
2% 69.6 2 sateie rere % 1542 33hh4 
2% 72.8 2% Giles ips 1969 Ae 3% 
2 75.9 24 ae ee 946 2764 3444, 
1% 78.8 236 aa mad 3564 1349 32345 
13% 81.2 244 wee wa 3364 25 G4 3254s 
1% 83.7 254 12}. 1346 34 34 32% 
19% 84.8 2146 1% 2560 154 2364 3% 
1% 86.0 234 1%6 34 2% 4 162 32942 
1%Ke 87.2 21346 11% 4h As lie 35964 
134 88.2 2% 11564 4564 2764 2M 36h64 
1%6 89.1 21546 136 4364 24 2M 30364 
1% 90.0 3 1% 4 22 1342 Se 4 
With %-In. Leap 
274 52.2 13% ae ae 23$2 3364 3}64 
234 56.2 114 se rs 1146 44 344 
254 60.0 1% er ee 2149 3164 31564 
2% 63.6 1% wats fo as 4h, 1549 31162 
236 67.3 1% oka ance 3964 Ys 3746 
2% 70.4 2 Son ASA 3764 27ha 31742 
2% 73.6 248 roe wisi 3564 1342 33% 
2 76.5 24% voted saat 1742 2564 31%e 
1% 79.4 234 i. ses ve) 2364 334 
1% 81.8 2% sR eet 1549 2 .Y) 31346 
1% 84.3 254 11% 4% He 2M 3% 
1%6 85.4 21Ke 1%2 4% Ho Ke 32942 
1% 86.5 234 1194 2340 1340 Ke 35% 
1%6 87.5 21346 1% Ye 1342 1% 3° Me 
134 88.6 2% 11364 2e 2564 1964 36364 
1546 89.6 216 1542 56 34 %e . 





cutoffs in full gear, port openings for the different 
running cutoff positions according to the class of service 
and the equivalent eccentricity are shown for the valve 
travels of 8 in., 8% in. and 8% in, 


* See page 427 of the October, 1936, issue of the Railway Mechanical 
Engineer. 
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Failures of 


Locomotive Parts’ 


Ir is said that “cranks make the world go ‘round’.” 
Certainly they make the wheels go around on a loco- 
motive, although the crank has been made such an in- 
trinsic part of the wheel center that it is hardly noticed 
by the average person. The crank pin is the connecting 
link, or one of the connecting links between the steam 
power and the body of the locomotive, which hauls pas- 
sengers and freight over this vast continent. The power 
given up dn the expansion of the steam forces the piston 
to and fro in the cylinder. This, in turn, through the 
piston rod, forces the crosshead back and forth, and 
through the rods and crank pins, drives the locomotive 
wheels around and the locomotive starts off on its 
journey. 

While the other parts of the locomotive all have their 
special functions to perform, the crank pin is of primary 
importance. When it fails the locomotive stops—either 
on the track or in the ditch. The crank pin is a round 
shaft with several reductions in diameter; it is of com- 
paratively short length, depending upon its location and 
the size of the locomotive. One end is pressed into the 
wheel center and the other is turned to suitable diam- 
eters and arranged with various devices for keeping the 
rods in place on the outer portion of the pin. In this 
article, while some of the statements are applicable to 
the entire pin, we shall confine our attention largely to 
that portion of the crank pin in the wheel center, and 
adjacent to the main side rod fit of the crank pin. 

There are two types of failures of this portion of the 
pin: (1) those that fail in the wheel center, and (2) 
those that fail in the fillet next to the wheel fit. Failures 
due to defects in the steel, its composition and heat treat- 


ment, are comparatively rare and will not be considered 
in this article. 


Failures in the Wheel Fit 


Many failures of crank pins occur in the wheel fit, 
and usually the nature of these fractures is such as to 
bewilder the uninitiated. For instance, the fractured 
end may show one-half of coarse texture and the other 
half of fine texture; it would appear at first glance that 
the grain of one-half of the steel was fine and the other 
half coarse, whereas the steel is generally actually uni- 
form in structure—either coarse or fine. Then, again, 
one part of the fracture may appear very dark and rusty, 
whereas the balance is bright. This would seem to in- 
dicate that the steel has a flaw to the extent of the dark 
area, but this conclusion is wrong. Possibly we can bet- 
ter understand the nature of a fatigue crack by outlining 
a te well known definitions of terms used in connection 
with it. 

Endurance Limit.—The maximum stress to which ma- 
terial may be subjected an indefinitely large number of 
times without causing failure. 

Yield Point—The stress corresponding to some 
definite, permanent deformation of the steel. 

Fatigue—It has been found that for all materials 
failure can be brought about by the application of a load 
less than the static elastic limit, provided the stress is 
repeated often enough. 

Fatigue Cracks—Cracks due to fatigue. 

_ Stress-Corrosion Cracks.—Cracks due to a combina- 
tion of stresses (reverse) and corrosion. 


Me Articles on failures of side rods and tires appeared in the Railway 
échanical Engineer for May, June, Joly wa October of the current year. 
t Assistant test engineer, Canadian National Railways. 
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In previous articles we have illustrated many fatigue 
cracks of side rods and driving wheel tires and have 
pointed out that the fine part of the fracture is the 
result of a crack starting from minute beginnings and 
working slowly across the section; it becomes coarser 
as it progresses and the section which finally gives way 
is quite coarse in structure. The fine, dark surface is 
caused by the ends of the cracked portion rubbing to- 
gether and literally polishing themselves on each other. 
This surface becomes slightly corroded and darkens, so 
that the uninitiated is led to believe that the part has a 
flaw in it, whereas, in fact, the failure is caused by a 
fatigue crack starting from a small tool or other mark, 
developing gradually and finally resulting in the com- 
plete fracture. It will be found that the steel has not 
been stressed beyond the elastic limit or yield point, but 
that the fatigue crack was caused by the reverse stresses 
to which the steel is subjected. Examinations under the 
microscope fail to reveal any deformation in the grain 
structure, yet the crack caused by reverse stresses has 
advanced steadily across the section. 

Tests for the endurance limit of a steel are made with 
highly polished specimens; in the case of ordinary 
carbon ‘crank pin steel, the endurance limit runs about 
40,000 Ib. per sq. in., or possibly a little lower, perhaps 
36,000 Ib. per sq. in. Let us not forget, however, that 
the endurance test was made on a highly polished test 
specimen. Roughly, it may be stated that a tool mark 
1/64 in. deep will cut the endurance limit to 50 per 
cent of its proper value, or, say, around 18,000 Ib. ; cor- 
rosion also will cause similar results. With this as a 
backgrounds, let us examine some typical fractures of 
crank pins. 


One Type of Failure 

The fracture end of a crank pin that failed in serv- 
ice is shown in Fig. 1. The upper part of the fracture, 
about one-third of the total cross section area of the 
pin, is polished, and the lower part is coarse. The pol- 
ished area represents the fatigue crack proper and the 
coarser part indicates the more rapid extension of the 
crack and the final break when the steel had reached a 
stress greater than its elastic limit and the strength of 
the remainder of the metal in line with the fracture. It 
will be noted that the edges of the fracture in the start- 
ing of the fatigue crack at the top, are frilled, which in- 
dicates that the fracture started from a series of small 
cracks, all on different planes, eventually uniting into 
one large fatigue crack, the progressive lines of which 
and the path of which are shown in the illustration. 

The finish of the wheel fit of this crank pin is shown 
in Fig. 2. This illustration is magnified, but the tool 
marks on the specimen are quite pronounced. The pin 
was applied August 28, 1934, and failed May 10, 1936, 
after a service of about 106,732 miles. It would not 
be strictly correct to say that it failed because of the 
tool marks, nor would it be correct to say that it failed 
from stress-corrosion cracks. Yet it is certain that one 
or the other, or both, caused the starting of the fatigue 
crack which resulted in the final failure of the pin. 

I believe that many times this mileage can be obtained 
with a properly finished crank pin. Between 500,000 
and 1,000,000 miles is a reasonable service requirement, 
and yet here is a case where complete failure occurred - 
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at a little more than 100,000 miles. I am sure that 
even this low limit was high before attention was given 
to turning the pins with a better finish. 

We have two things to contend with—rough finish 
and corrosion. Exactly what can we do to overcome 
them? Many suggestions have been tried, but the writer 
advocates the use of a method which he believes origin- 
ated in Germany. It is by undercutting the surface of 
the crank pin in the wheel fit from .003 to .005, for per- 
haps 4 in to ¥% in. in width, or several undercuts of 
shorter width, the extent of the undercutting to depend 
upon the design. 

The rolling of the surface of the metal on the wheel 
fit is advocated by some authorities. With this process 
the wheel fit is prepared by machining or grinding, or 
both, and is then rolled for its full length. This is an 
improvement, but I believe the undercutting will be 
better ; or if the rolling is limited to the same widths as 
the undercutting, it might be a step in the right direction 
and possibly be an improvement .over the undercutting. 
This undercutting or under-rolling is to relieve frictional 
stresses that set up corrosion and reduce the endurance 
limit values to so low a point as to result in less than 
25 per cent service from the pin. 

This is a pretty strong statement to make and re- 
quires an explanation. When we prepare a crank pin 
for the wheel fit, it is turned, perhaps ground, and is 
pressed into the wheel center. When the locomotive 
goes into service the pin is subjected to reverse stresses, 
and if there is a tool mark, these stresses instead of 
being spread over a large surface concentrated in the 
bottom of the tool mark and shortly a fatigue crack 
starts. Or if the finish is free from tool marks or other 
defects, there is a working of the surface of the wheel 
fit under pressure, and frictional corrosion takes place; 
stress-corrosion cracks may start, which develop into 
fatigue cracks and result in eventual failure. By under- 
cutting small widths of the crank pin fit or under-rolling 
similar distances, we have a surface with only one type 
of stress and not two stresses compounded, as is the case 
with the straight crank pin fit. The surface of the pin 
which is not undercut is subjected to compression 
stresses, but not to tensile stresses; the undercut portion 
on the other hand is subjected to tensile stresses, but 
not to compression stresses. We have thus reduced the 
range of the stress on the crank pin surface and have 
eliminated frictional corrosion where there were tensile 
stresses. If the reduced section made by the undercut- 
ting is free from tool marks and is polished, the possibil- 
ity of fatigue cracks starting will be eliminated. 

The failure illustrated in Figs. 1 and 2 is typical of 
hundreds of similar failures and the savings which could 
be effected by greater care in machining are enormous. 


Fig. 1—Fractured end of crank pin. Upper one-third 
is of fine texture, somewhat polished, and represents the 
extent of fatigue crack. This crack developed from the 
series of small cracks at the top. Fig. 2—Micro-photo- 
graph showing finish of wheel fit of crank pin illustrated 
in Fig. 1. The line of fracture is at the right. Note 
the roughness of machine finish. Fig. 3—Fatigue cracks 
started in three places. Apparently the primary one was 

* at the bottom, the secondary one at the top, and the 
third one at the side to the right. Complications are 
indicated by the progress of the break between the third 
fatigue crack and the center of the pin. The fatigue 
cracks extended through the greater part of the area 
before the final break. Fig. 4—Micro-photograph show- 
ing the rough machined surface of the wheel fit of the 
crank pin shown in Fig. 3. Fig. 5—Break caused by 
rough finished fillet adjacent to the wheel fit. Fig. 6é— 
Micro-photograph showing rough machine tool finish in 
the fillet of the crank pin shown in Fig. 5. 
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When I started the campaign against rough machine 
work in our shops I was asked, “What do you want— 
a microscopic finish?” Conditions have improved and 
yet we must constantly strive for better finish, and still 
better finish, and then some plan to protect the better 
finish. Undercutting or under-rolling should accomp- 
lish this. Complete, perfect finish or rolling will not 
entirely accomplish the purpose, because of corrosion 
(either wet or dry corrosion) ; undercutting or under- 
rolling will afford additional protection. 

Another interesting fracture is shown in Fig. 3. This 
crank pin was applied October 25, 1932, and failed May 
29, 1936, less than four years later. Here we have an 
interesting series of fatigue cracks, all starting from tool 
marks, the roughness of which is shown in Fig. 4. This 
is not an unusual case and yet men will be found con- 
doning, defending and ignoring such workmanship in 
all walks of mechanical life. I have even had a watch 
repaired that showed file marks comparatively as bad 
as the tool marks illustrated in Fig. 4, and yet the watch- 
maker wondered why the watch did not keep good time. 

The fatigue cracks started in several places in the 
fracture shown in Fig. 3, and apparently the section was 
cracked to about 90 per cent of its area before the pin 
finally failed... This indicates that the steel was excellent 
and that the rough machining was undoubtedly the sole 
cause of the failure. On the other hand, it must be 
understood that we have no actual means of determin- 
ing how much corrosion enters into the cause of such 
a failure, since the rough grooves on the surface of the 
wheel fit of the pin were no doubt affected by corrosion. 
Still they are too deep to charge the failure to other 
than the machining, even though corrosion was a factor. 


Second Type of Failures 


There is another type of failure which is quite common 
with crank pins. These occur because of the rough 
finished fillets adjacent to the wheel fit. A large re- 
duction in the number of such failures has been made 
by improving the finish of these fillets. An illustration 
of such a failure is shown in Figs. 5 and 6. A study 
of Fig. 5, the fractured end of the pin, indicates that 
there are several separate fatigue cracks, which finally 
converge and cause failure. As a matter of fact, the 
pin stood up until well over 90 per cent of the section 
was cracked through before the final failure took place. 
All of the fatigue cracks started from the fillet. The 
enlargement of this fillet in Fig. 6 shows the tool marks 
and the torn surface of the metal, which obviously was 
not suitable for resistance to failure from fatigue. In- 
cidentally, while a rough finish of this sort is sometimes 
found on fillets of new pins, it is usually the result of 
work which is done when the pin is returned to the 
shops, because of scoring or for other reasons. Under 
such conditions it may be difficult to finish the pin 
properly. This, however, is poor economy, since the 
pin is quite likely to fail in service. 

A solid pin which failed in service is shown .in Figs. 
7 and 8. Apparently the material was not quite as good 
as that shown in previous illustrations, since the pin 
failed when only a little over two-thirds of the section 
had cracked. The poor machine finish, however, which 
is illustrated in Fig. 8, was probably mainly responsible 
for the failure. It will be noted that in Fig. 7 there 
is considerable frilling near the start of the fatigue crack. 
This is due to the torn surface which interrupted the 
progress of the fatigue crack and started it off in different 
planes as it progressed. . 

The machine tool, in this instance, was not cutting 
properly and no doubt was set at the wrong angle and 
ground with the improper rakes. It is essential, if a 
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Fig. 7—Broken surface of a solid crank pin. The material was apparently somewhat inferior, but poor machine finish, as shown in Fig. 8, 
was probably the primary cause of failure. Fig. 8—Micro-photograph showing crack and rough machining in the fillet of the crank pin, 
the broken surface of which is shown in Fig. 7. Fig. 9—Surface of break in this crank pin indicates rapid progress of fatigue crack. 
Fig. 10—Microscopic view showing coarse structure of material in crank pin, the break in which was illustrated in Fig. 9. Fig. 11— 


Another crank pin which failed 


proper finish is to be obtained, that the rakes of the 
tool be accurately set for the material being machined. 
The appearance of the break of the crank pin illus- 
trated in Fig. 9, indicates that the progress of the fatigue 
crack was rapid. An examination of the structure of 
the steel under the microscope (Fig. 10) showed that 
it was very coarse, or was not properly annealed after 
forging. The structure of the steel was undoubtedly one 
cause for the very short life of the pin after the crack 
started, but the initial cause of the fatigue crack was 
the rough machining. This crank pin was placed in 
service November 29, 1925, and failed October 30, 1934, 
after nearly ten years of service, and therefore gave 
reasonably good service in spite of the poor heat treat- 
ment of the steel. It would undoubtedly have given its 
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because of roughness in the fillet 


full life, that is, until worn to the limit, had it been 
finished properly in the fillet when it was re-turned 
during shop repairs. It is quite evident that it did not 
last long after the final turning, because of the coarse 
grain of the break, which indicated that the fatigue 
crack spread rapidly. 

We have in this case, therefore, a pin of poor steel, 
which lasted for nearly ten years, finally failing because 
some shopman was either rushed to get the pin turned, 
or was careless, or because the shop in which it was 
finished did not consider polished fillets necessary. 

The structure of the fracture of the crank pin illus- 
trated in Fig. 11 indicates that it was properly heat 
treated, and also—because the fatigue cracks extended 

(Continued on page 495) 
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Condensing Engines and Automatie Boiler Feature 


New Haven Steam Rail Train* 





The Besler two-car steam train on the New Haven 


THE New York, New Haven & Hartford now has in 
service, between Bridgeport, Conn., and Hartford, a two- 
car steam-powered rail train equipped with the Besler 
steam power plant. This train is operated in almost con- 
tinuous service from 6:00 a.m. to 10:20 p.m. making six 
trips of 31.9 miles between Bridgeport and Waterbury 
and one round trip of 125.86 miles between Bridgeport 
and Hartford each day, giving a total daily mileage of 
317.26. 

When it was first decided by the New Haven to use a 
Besler power plant the idea was to make the most econo- 
mical possible application, from the standpoint of initial 
investment, in order to be able to demonstrate in serv- 
ice the capabilities and reliability of the equipment. This 
would involve simply the application, to two existing 
coaches, of the power truck, boiler, condensers and con- 
trol equipment, together with the operating compartments 
at the ends of the train. A preliminary consideration of 
this idea, however, indicated that a much better job 
could be done by a complete rebuilding and remodeling 
of the two coaches at a comparatively small increase in 
cost. 

As finally completed, loaded with fuel and water ready 
to run, the weight of the train is 303,600 lb. The two 
steel coaches which were converted into this train had 
a weight of 258,400 Ib. The application of the Besler 
power plant and the modernizing of the two cars, plus 
fuel and water and air conditioning equipment, therefore 
has only added 45,200 Ib. to the weight of the original 
equipment. With 500 hp. available at the rail the Besler 
train, ready to run, has a horsepower-weight ratio of 607 
Ib. (3.3 hp. per ton). By comparison the New Haven 
Comet, loaded with fuel and water ready to run, weighs 
260,590 lb. This is powered with two 400-hp. Diesel 
engines, giving a total of 800 hp. If, however, all 


ee 


“This article is based on papers presented before the New York Rail- 
Tread Club, October 16, 1936, by K. Cartwright, N. Y. N. H. & H. (de- 
‘cribing the train), and Geo. D. and Wm. J. Besler (describing the power 
plant), supplemented by additional details concerning the boiler. There is 

» included a summary of questions raised during the discussion fol- 
Owing the presentation of the two papers. 
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Two existing coaches remod- 
eled and equipped with Besler 
power plant providing a flex- 
ible facility for use in local 
service 


auxiliary equipment is in operation at once, considering 
the efficiency of the electric drive, a maximum of 600 hp. 
is available at the rail. This gives a horsepower-weight 
ratio of 434 lb. (4.6 hp. per ton). If, instead of apply- 
ing the Besler power plant in the older steel coaches as 
was done in this case, such a power plant were applied 





Characteristics of Besler Train and The Comet 


Besler train The Comet 
Ota. ORES 55:04 2 i e'astisien eae 600 800 
REOUMEIINRE “RE GUNE 5o 65i 5-0-5 bese be whines 550 590 (min.) 
Seating COPMCUY <o.v06 cise cbacdasspede 152 160 
TIRNRE: COORONG. ons 4.5 6:0 60505 00500 00:0 12 ft.—3,000 Ib. None 
Overall length, ft. and in............. 163—2% 207—0 
Total weight, ready to run, Ib......... 306,600 260,590 
Distributed weight, power truck, Ib..... 104,000 86,835 
Trailer truck power car, Ib.........-. 67,000 43,890 
Trailer, inside truck, Ib.........20..0+ 65,000 44,375 
Trailer, leading truck, Ib............... 67,600 85,490 
Weight light train, Ib................. 296,100 248,590 
Weight power plant and control, Ib..... 32,700 (approx.) 71,039 





to two of the modern New Haven light-weight stream- 
line coaches, it is reasonable to expect that a two car train 
could be built with a total weight, ready to run, of ap- 
proximately 250,000 lb. This would have a horsepower 
weight-ratio of 500 Ib. (4 hp. per ton). 


General Construction and Arrangement 


Two old New Haven steel coaches, approximately 20 
years old, were selected and designs worked out for re- 
modeling them by the application of the Besler power 
plant and other modifications into a modern appearing 
streamline train. These old cars were of the monitor- 
room construction, with narrow letter boards. As re- 
modeled the exterior was changed to give an outside 
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Half section of the Besler Uniflow boiler 


appearance somewhat comparable to the road’s latest 
streamline coaches. The cars were stripped down, lower- 
deck roof sheets and some details of the old deck fram- 
ing removed to save weight, and new carlines and roof 
sheets applied from side plate to upper deck sheets to 
form a turtleback roof. The old narrow letter boards 
were replaced with wide letter boards and skirting ap- 
plied below the side sill and joining in with the side 
sheathing. All new sashes were applied, the sashes being 
sealed into the car. 

The interior arrangement and appearance of the car 
were completely changed. In the old cars saloons were 
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Steam generator as set up 
in the laboratory for testing 


placed one at each end of the car. In the new design 
both saloons were placed at the same end, and they were 
equipped with toilet and lavatory facilities, including 
shelves and mirrors similar to the streamline coaches. 
Mirrors were also applied at each end of the car. The 
old heavy Tucolith flooring was removed and a light- 
weight Tucolith floor applied over new chanarch, with 
an upper floor of composition rubber in a mottled gray 
pattern, harmonizing with the interior color scheme. 
This was laid in three strips running lengthwise of the 
car. The old seats were replaced by new walkover seats 
especially designed for the cars, having chromium-plated 
tubular frames with cushions upholstered in a blue fig- 
ured plush. 

The interior cross-section was radically changed, the 
old clerestory being supplanted by a flat headlining run- 
ning across the car just below the old lower-deck car- 
lines. Suitable framing was applied across and below 
the lower-deck carlines to support the new headlining. 
The space thus made available between the headlining 
and the roof in the old clerestory section was utilized 
for the distributing air duct for air-conditioning system. 
The old lamp fixtures were all removed from the deck and 
the center of the car and new ceiling fixtures with pris- 
matic lenses set flush with the headlining were applied 
over each seat. Modern aluminum basket racks were 


_applied in place of the old bronze racks. 


The old heating system was completely removed and 
replaced by fin-tube radiation, thermostatically controlled 
and interlocked with the air-conditioning system. A 
center-duct air distribution was used with an electro- 
mechanical cooling system, operated at 110 volts and 
driven from a separate 25-kw. generator and auxiliary 
engine located in one corner of the baggage room. The 
capacity of the air-conditioning unit in the power car is 
five tons and in the trailer car seven tons. 

On the power car a section 8 ft. long at one end was 
reserved for application of the Besler boiler plant and 
auxiliary equipment. Following this is a 12-ft. bag- 
gage compartment. The necessary baggage-room door 
openings were provided in the sides of the car, sufficient 
reinforcement being applied to compensate for the omis- 
sion of the side posts made necessary by the wide bag- 
gage-room door. The windows in this section of the 
car were all removed and new sheathing applied over 
the window openings. The entire length of 20 ft. over 
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the boiler room and baggage-room on the roof is taken 
up by the condensers and exhaust-steam-driven fans. A 
number of special details of construction had to be 
worked out properly to carry the weight of condensers 
and fans and also mantain the necessary strength across 
the sides of the car. 

One of the most difficult problems was in the stream- 
lining of the ends. The operator’s compartment had to be 
placed in the streamline end and a sufficient amount of 
strength had to be worked into an end design that could 
be readily incorporated into the existing structure. The 
vestibules were entirely removed with the exception of 
the existing vestibule end sills. Pressings were applied 
to the vestibule end sills in order to carry the section 
forward at that point, and a continuous angle formed 
at this section, tying into the side sill of the old struc- 
ture. Other continuous formed angles were applied, 
tying into the old structure at the top and bottom of the 
letter board. 

The bottom contour of the streamline end was formed 
by a continuous angle tying into the side-sill construction 
back of the body corner post. Vertical channel sections 
were applied, running from the bottom to the top be- 
tween the window openings in the operator’s compart- 
ment. A continuous formed outer belt rail was applied, 
tying in with the existing belt rail back of the body 
corner post. In this manner a very substantial and ade- 
quately protected operator’s compartment was obtained. 
The necessary control apparatus was applied in each 
compartment and the train is operated in either direction 
without turning. ) 


Trucks and Brake Equipment 


The old truck under the boiler end of the power car 
was replaced by the Besler power truck, all other trucks 
remaining the same. The old PC brake was removed 
and replaced by HSC equipment, and two brake cyl- 
inders, 10 in. by 10 in., were used on the power truck, 
the old 16-in. by 12-in. cylinder on the original car being 
retained for braking the rear truck on the power car. 
One 16-in. by 12-in. cylinder is used for braking the 
trailer car. The old axle generators and batteries were 
removed from both cars, a new battery being applied to 
the trailer car of only sufficient capacity to provide start- 
ing for the Besler equipment. The lights are operated 
from the 5-kw. auxiliary generator in the boiler room, 
this generator being in continuous operation whenever 
the train is in service. 







Top view of the power truck 
showing the truck and engine- 
frame castings, and the brake 
and spring arrangement 


Railway Mechanical Engineer 
NOVEMBER, 1936 





The interior of one of the coaches 


Fuel and water tanks of 500 gallons capacity each were 
applied to the power car. The cars were semi-per- 
manently connected together, the old couplers and draft 
gears being retained. The free travel in the draft gears 
was taken up and some initial compression placed in 
both gears so that no slack action would be experienced. 
The uncoupling levers were removed, necessary wiring 
and control connections were made between the cars by 
jumpers which can be removed if it should ever be 
necessary to cut the cars apart. 

The interior of the cars was finished with the same 
color scheme as the road’s streamline coaches, the head- 
lining being a light cream down to the frieze board; 
frieze board, window panels and ends of car down to 
window capping, aluminum, and sides and ends below 
the window capping, a dark gray. A red stripe was 
carried around the car at the molding above and below 
the baggage rack. The exteriors were painted a royal 
blue up to the letter board, with a stripe of pimpernel 
scarlet the full width of the belt rail. The letter board 
was finished in aluminum and the roof a darker shade 
of blue. 


The Power Truck and Engines 


The overall length of the power truck is 17 ft. 8 in., 
and the total width over the cylinder lagging cover is 
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The cast-steel power-truck frame 


9 ft. 5 in. The wheelbase is 11 ft. 6 in., and Bethlehem 
low-carbon molybdenum wheels with chrome vanadium 
axles are used. Four coil springs at the extremities sup- 
port the over-riding truck frame which in turn supports 
the car body through a conventional swing bolster and 
elliptical spring plank. 

Simplex clasp brakes are used, with two brake cylin- 
ders mounted on the truck. Westinghouse slack adjus- 
ters are provided, and there are two brake shoes on each 
wheel. 

The over-riding truck frame is a large four-legged 
spider, and two engine yoke frames, which ride with 
and take their alinement from the axles, are attached to 
the truck frame by ball joints. 

The total weight of the power truck is 35,000 lb. 

There are two direct, two-cylinder compound engines, 
each having cranks pressed onto extensions of the axle 
stub outside of the journal bearings. The high-pressure 
cylinder is 614 in. in diameter and the low-pressure cyl- 
inder is 11 in. in diameter. Both cylinders have 9 in. 
stroke. These are conventional double-acting compound 
engines, with piston valves. The crossheads are cylin- 
drical in shape and are made of cast steel with babbitted 
shoes. All bearings are of the roller type throughout 
and all working parts are machined all over. 

The valve mechanism is a Stephenson link motion 
arranged to be operated pneumatically to give two posi- 
tions forward and two positions reversed. All piston 
and valve rods are of Nitralloy and the wrist pins are of 
the full floating type, made of Nitralloy running in 
phosphor-bronze bushings. The lubrication is accom- 
plished by splash within a sealed crankcase, and a cir- 
culating plunger pump is furnished to assure lubrication 
at slow speeds. The cylinder relief valves are air ope- 
rated. 

The engine is designed for a steam pressure of 1,500 
Ib. per sq. in. and, at 1,200 Ib. inlet pressure, the truck 
has an average starting tractive force of 15,000 lb. The 
truck is rated at 1,000 hp., although it is capable of pro- 
ducing more than this with sufficient boiler capacity. 


The Boiler 


The boiler is of the continuous-flow, non-water level 
type, having no drums or headers. The general arrange- 
ment of the coils in the boiler is shown in an accompany- 
ing drawing. The tubes in the coils vary in diameter 
from 34 in. in the top rows to 2% in. diameter in the 
superheater section. The water enters the top of the 
boiler, passing down through the pancake coils where it 
is heated in the coils in the top six coil sections. In the 
next lower six coil sections the water is gradually 
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changed to steam. Having reached a point in the boiler 
directly above the superheater coils, the saturated steam 
passes through a tube, indicated by the arrows in the 
drawing, to the outside of the boiler through which it is 
taken to the top of the coil group which entirely sur- 
rounds the side walls and bottom of the combustion 
chamber. The steam in working its way through these 
coils passes down alternate rows to the bottom coil 
underneath the combustion chamber. Having completed 
a circuit in the bottom coil, it passes up other alternate 
rows of tubes to a point at the top of the combustion 
chamber where it enters the bottom of a seven-tube coil 
immediately under the superheater section. After pass- 
ing through this section it goes into the superheater sec- 
tion composed of five rows of header type coils. The 
superheater coils are U-shaped in arrangement with the 
return bends at one end and a cross-header between coil 
units at the opposite end at which clean-out hand-hole 
plates are fitted to the boiler shell. The formation of 
scale in this type boiler is confined to the superheater 
section and the clean-out hand-holes are provided to 
facilitate the use of a mechanical cleaner in the super- 
heater tubes. The entire boiler is encased in an airtight 
sheet-steel housing with 2 in. of insulation between the 
inner and outer casings. The inner casing is construct- 
ed of corrosion-resisting Inconel and the outer casing, 
separated from the inner casing by insulating brick, is 
made of sheet iron. 

The boiler is equipped with fully automatic safety 
devices to protect it against empty water tanks or other 
contingencies. 


The Oil Burner 


The burner is the pressure atomizing type of Besler 
design and construction. It automatically meters the 
fuel in proportion to the flow of air which is delivered 
by a multivane type blower. Adjustment is not necessary 
because of a change of altitude or a change in draft 
pressure, and the burner automatically compensates for 
changes in air flow caused by entering tunnels, high 
speeds, or cross winds—in every case metering the cor- 
rect amount of fuel. The burner operates fully on or 
off. Ignition is secured by a high-tension electric spark. 

Auxiliary Engine 

The auxiliaries are driven by a two-cylinder, 90-deg. 
V-type double-acting steam engine. The water pump 
drives are integral wtih the main crank shaft. The auxil- 
iary steam engine drives the electric generator through 
V-belts. The generator supplies current for lighting, 
ventilating and for the requirements of the power plant. 
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Cast-steel engine frame showing 
the bolting locations for the cylin- 
ders and crank-case cover plate, 
and the ball-joint connection to 
the truck frame—Two of these 
castings are used in each truck 
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The auxiliary engine also drives the air compressor and 
the forced-feed main-engine lubricators. It operates at 
a back pressure and exhausts into the train-heating line. 
When train-heating is employed the power used to drive 
the auxiliaries represents only two per cent of the boiler 
output. 


The Condenser 


The condensers are of the fin and tube type, placed 
on the roof of the car. Propeller type fans driven by 
individual exhaust-steam turbines of our own design 
and manufacture are located adjacent to the condenser 
cores on the roof and draw air through the cores, dis- 
charging it upward. 

The turbine speed inherently varies in proportion to 
the steam flow, producing the optimum relation between 
air flow and condenser load at all outputs. 


General Scheme of Operation 


Reference to the accompanying schematic diagram 
will help clarify the functioning of the various units in- 
Safety Valve 
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Schematic diagram showing the relation and functioning of various 
parts of the equipment 
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volved in the power plant and auxiliary. Water from 
the main storage tank is pumped by a motor-driven lift 
pump to a header tank, thence to the boiler feedwater 
pump which is one of the three auxiliary units driven 
by a high-pressure auxiliary engine. From the feed- 
water pump the water passes through the feedwater 
heater, thence to the boiler. Its course through the 
boiler has been previously described. Superheated steam 
at constant temperature and at a maximum pressure 
of 1,500 Ib. per sq, in. leaves the main steam outlet 
of the boiler. Superheated steam is used in the main 
engines on the power truck and in the auxiliary engine. 
The main engine exhaust is piped to the three condenser 
fan turbines. The auxiliary engine exhaust is piped 
to the feedwater heater. Exhaust steam after passing 
through the feedwater heater and the fan turbines goes 
to the condenser header which is equipped with a safety 
valve as a protection against excess pressure in the 
condenser coils. The condensate from the condenser 
passes through a return line to the water storage tank. 


Questions and Answers Concerning Operation 


At the New York Railroad Club meeting at which 
the description of this train was presented many ques- 
tions were asked concerning this equipment. The an- 
swers to a number of these questions as given by W. J. 
Besler, are included herewith. : 


1. QO—What is the percentage of makeup water in 
the summer time when steam is not used for heating? 
A.—It is approximately the same as in the winter when 
water is lost through heating. In the winter time, there 
is no return from the heating pipes, so that the water 
is wasted. No records of the amount of water con- 
sumed by the power plant are available at present. 

2. Q.—How is scale formation prevented in the 
boiler? A.—Scale is not prevented. Scale forms only in 
a certain portion of the boiler which is provided with 
clean-out openings. Cleaning is accomplished either by 
dissolving it, or by the use of a turbine. cleaner after 
removing:.the clean-out plugs, which is a simple opera- 
tion. Any other means of feedwater treatment may be 
used to keep down the scale deposits. 

3. O—Is the steam superheated? A.—Yes, the 
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steam is superheated. At 500 lb. pressure or 800 Ib. 
pressure, the temperature is maintained constant at the 
outlet of the boiler and runs 760 degrees. It is main- 
tained at that point to give a good overall efficiency and 
good lubrication. 

4. Q.—How does oil treat the feedwater? A —Oil 
goes into the feedwater because the engines are lubricated 
by spraying oil into the engine cylinders. The oil is 
carried to the condensers and from there it is returned 
to the feedwater tank. This oily feedwater is pumped 
to the boiler, which is one of its features. In a steam 
automobile boiler, which is now 27 years old, the boiler 
- has never been touched. The tubes are perfectly clean 
because of the presence of a large percentage of oil. Up- 
on analysis this was found to be some four or five per- 
cent of the feed water. 

5. Q—Is straight mineral oil or compounded oil 
used? A.—Both types of oil are used. 

6. Q.—Does the atomizing burner run tntermittent- 
ly or at varying speeds, so as to develop steam in pro- 
portion to the speed requirements of the tram? A— 
The atomizing burner is of the on-and-off type. 

7. Q—How is feedwater regulated? A.—There isa 
control mechanism which supplies water whenever the 
pressure is sufficiently low and whenever the temperature 
is right. The injection of water is proportioned accord- 
ing to the temperature within the boiler. It is fully auto- 
matic in operation. 

8. O—What kind of fuel is used? A.—So far, any 
type of fuel has been used with which we have come 
in contact. On this train the lighter grade of fuel is 
preferred, as the cost is not yet prohibitory. Any of 
the oils produced in America can be burned, as they 
have been tried in the laboratory. 

9. QO—What is the combustion rate in the boiler? 
A.—Over 500,000 B.t.u.’s per cu. ft. per hr., although 
a maximum of over 2,000,000 B.t.u.’s per cu. ft. per hr. 
have been released. 

10. QO.—What is the stack temperature? A— 
500 deg. F. 

11. QO—wWhat is the water rate of the engine at 
various speeds? A.—10 lb. over a wide range of speeds 
and loads. That water rate can be maintained from 1200 
Ib. inlet pressure down to 400 lb. inlet pressure, which 
is the operating range at the present time. 

12. Q.—How frequently must scale be removed from 
this type of boiler? A.—The present indications are 
that it should be removed each 30 days, although on the 
New Haven train, it was operated the first six weeks 
without removing scale. 

13. Q—What is the weight of the boiler? A— 
5,100 Ib. complete. 

14. QO—What effect will snow have on the con- 
denser exhaust fan? A.—When snow comes in contact 
with the fans two things may happen to dispose of it. 
Either the fans will throw it out of the way or the heat 
will melt it. 

15. Q.—What is the temperature of the boiler room? 
A.—Temperatures as high as 140 deg. have been record- 
ed in the boiler room, although at that time no one was 
in the room. 

16. Q.—Are conventional snap rings used on the 
pistons of the engines? A.—Yes. 

17. QO—How many rings are used on each piston? 
A.—Six. 

18. QO—What is the maximum speed of this train, 
and at what speed is maximum horsepower developed? 
A.—The horsepower is constant from 12% to approxi- 
mately 65 miles per hour. The train is guaranteed to 
do 70 miles per hour, although on one run a maximum 
of 82 miles per hour was reached. Operating condi- 
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tions necessitated limiting the speed, so that it is not 
possible to say how much more speed it might be pos- 
sible to attain. 

19. Q.—lIs a fireman used on this tran? A.—Yes, 
when the train is backing up, that is, being operated by 
means of the controls at the opposite end from the power 
unit, the fireman rides with the engineman, 160 ft. away 
from the boiler. 

20. Q.—How much power is required for the con- 
denser exhaust fans? A.—The condenser fans require 
approximately 30 hp. under a full load. That is avail- 
able at a loss to the engine which is not very great, as 
12 lb. back pressure on the engines does not amount to 
much horsepower. Turbines are used for driving the 
fans. 

21. QO—With moderate volume production, what 
proportion of the total cost of the train is in the power 
plant? A.—On the New Haven train, approximately 
one-fourth of the cost is represented by the power plant 
and three-fourths for the train. 

22. Q.—Approximately how long would it take to 
remove the power truck and install a reserve truck in 
case of necessity? A.—If a reserve power truck were 
available, it would merely be a problem of lifting the car, 
rolling the new truck in, dropping the car and making 
the various steam and air connections. 

23. O—lIs the boiler operated at constant pressure? 
A.—No attempt is made to maintain constant pressure. 
The boiler operates at a constant superheating outlet 
temperature. A constant temperature is maintained, 
as that is what determines proper lubrication and ef- 
ficiency. 

24. QO —Is the lubricating oil atomized into the cyl- 
inders or fed onto the cylinder walls? A.—lIt is fed 
into the valve chamber and atomized by the velocity of 
the steam. 

25. O.—What is the fuel consumption per hour? 
A.—One Ib. of fuel per hp. hr. 

26. Q.—When the train is operated by means of the 
controls at the opposite end from the power unit, what 
controls and what, gages does the operator have for 
feedwater for the boiler? A.—The controls consist of 
a throttle, air-brake valve and reverse mechanism. 
There is nothing to indicate to the operator what is going 
on at the power plant, as the operation of the boiler is 
entirely automatic. 

27. Q.—What type of a transmission is used? A.— 
There is no transmission. The steam engine connect- 
ing rods are directly connected to cranks which are 
pressed on to an extension of the axles. It is interesting 
to note that there is not a single gear of any description 
on these two cars. 

28. Q.—How is the control operated from the oppo- 
site end of the train? A.—Pneumatically. 

29. Q.—What is the storage capacity of the boiler? 
A.—Only enough to go about half a mile. Storage ca- 
pacity is not carried in the boiler water, but in the hot 
tubes. As the pressure drops an additional quantity of 
water comes from the economizer section of the boiler, 
and in contacting the hot tubing it generates steam which 
gives this boiler its amazing reserve capacity. 

30. O.—How long does it take to get the boiler hot 
from cold water? A.—The rail car is able to get steam 
up in an average time of five minutes from dead cold. 
It cannot be operated in five minutes, however, because 
of the necessity of pumping up air for about 12 minutes. 
The time required from stone cold to the point where it 
is ready for operation depends upon the time required to 
pump up air. As far as the boiler is concerned, working 
steam pressure can be built up in approximately 314 to 
4 min. from the time the fire is started. 
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Causes of Failures of 


RAILROAD SPRINGS 


T ue replacement cost of a broken spring is not the 
only economic factor resultant from the fracture; 
in fact, the principal loss in dollars may generally be 
attributed to the service loss of the equipment during 
the repair period. The value of the spring itself is also 
generally small when compared to the interchange charge 
or the labor and overhead costs arising in the yard dur- 
ing the servicing of a car or locomotive. These various 
charges, direct and indirect, arise of course, from the 
original spring failure and may frequently be eliminated 
by a more comprehensive understanding of the funda- 
mental causes of failure. Spring manufacturers as well 
as railroad engineers must become aware of the factors 


influencing the service behavior of springs, for the prob-- 


lem of reduction in the charges resulting from failure is 
a mutual one. 

Solution of the problem is largely technical and in- 
volves the practical application of the latest advances in 
metallurgy, physical testing and design, as well as ap- 
preciation of the fact that the cheapest spring is usually 
the most expensive one. 

In view of the fact that maximum stresses in railroad 
helical carbon steel springs are frequently as high as 
150,00 Ib: per sq. in. and that maximum stresses in alloy 
elliptics of 160,000 Ib. per sq. in. are not uncommon, it 
is not difficult to realize that the potential sources of 
failure are numerous and may originate in the rolling 
mill or in the original design, or during manufacture or 
in service. Due to the singularly high stresses which 
mechanical springs sustain during service, premature 
failures may be encountered if metallurgical or physical 
testing principles are ignored during any process of 
manufacture or during service. This expectation is not 
lessened by the present trend towards higher railroad 
speeds, lower spring weights, alloy steel and high spring 
stresses. 

Overheating of the steel during manufacture is one 
of the chief causes of reduced resistance of springs to 
service conditions. Occasionally, overheating takes the 
form of actual burning of the steel and when this occurs 
it is usually due to carelessness and poor workmanship 
during the heating operation prior to tapering. Another 
form more frequently assumed by ‘overheating is the 
formation of a maze of surface blisters and general deep 
surface roughness due to extreme oxidation—usually 
caused by the employment of very high furnace tem- 
peratures prior to coiling, in an effort to coil large bars 
rapidly. This condition is generally found in bars of 
1-54 in. diameter steel and larger when a manufacturer 
does not have a coiling machine of sufficient strength to 
successfully handle bars of these sizes when heated to 
the proper temperature. While reheating and quenching 
of these bars will usually produce the desired micro- 
structure, the original rough and pitted surface is re- 
tained, and as a result the fatigue strength and service 
life of the finished spring is materially reduced. 

Burning and extreme surface roughening are reflec- 
tions of poor operations control and improper equipment, 
and should not be encountered in modern spring produc- 
tion. There is a final aspect of overheating, however, the 


*Sales engineer, American Steel Foundries, Chicago. 
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continuation of which is almost entirely due to economic 
pressure on the part of purchasers, and to which may un- 
doubtedly be ascribed a large proportion of carbon steel 
spring failures. The quenching of carbon springs direct 
from the shaping operation (single heat treatment) is 
generally a practice which should be abandoned, for if 
the steel is heated to a temperature sufficiently high to 
compensate for heat losses at the bar ends and plate 
edges during shaping, the micro-structure has been so 
coarsened that the finished spring is unfit for severe ser- 
vice and is susceptible to early failure. This excess grain 
growth and wide variation in hardness and hardness pen- 
etration result in lowered impact resistance, lowered 
fatigue resistance, and wide scatter in resistance of the 
springs to service conditions. In addition, springs of 
such coarse micro-structure are probably susceptible to 





Fig. 1—Pyrometrically-controlled automatic furnace used in heating 
springs above the upper critical temperature 


permanent set in service, for another effect of the over- 
heating and irregular cooling prior to the quench is the 
building up of severe and highly variable internal 
stresses upon quenching, which cause marked contrac- 
tion of the usable elastic range of the steel. Permanent 
set and permanent injury of the steel may be the result 
of this action. 

Now the cheapest and simplest and most effective 
means of eliminating the hazards of quenching steel 
springs direct from the shaping operation is to employ 
the so-called “double heat treatment” method. 

In this process, as practiced by the American Steel 
Foundries, the coiled springs are air cooled to a black 
color, are then reheated to slightly above the upper criti- 
cal temperature, in pyrometrically controlled automatic 
furnaces of the type shown in Fig. 1, and are then oil 
quenched. Thus, the temperatures ffecessary for rapid 
and precise coiling may be used without adverse effects 
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for the desired micro-structure is formed during the 
second heating and is retained upon quenching and 
drawing. This micro-structure is almost completely in- 
dependent of the temperature of coiling. 

The resultant spring is metallurgically correct 
(through the heating and quenching operations) and 
this condition is reflected in longer service life and in- 
creased resistance to permanent set and repeated loadings. 

Upon removal from the quenching medium the springs 
are exposed to the drawing temperature in order to re- 
duce and equalize internal stresses and hardness and in- 





Fig. 2—A.S.F automatic drawing furnace designed for the treatment 
of both helical and elliptic springs 


crease the elastic range. Time-temperature relationships 
are of extreme importance during this operation if equali- 
zation is to take place without severe reduction in tensile 
strength and elastic and fatigue ranges. The advantages 
of alloy steels are materially curtailed if high tempering 
temperatures are employed and the steel is so softened 
that the resultant physical properties are greatly reduced. 
Short exposure to high temperatures (as in flash draw- 
ing) has little effect on internal stresses and produces 
sharp reduction in tensile and torsional properties of the 
surface layers. The net effect of this treatment is the 
establishment of an unbalanced condition throughout 
the spring. Maximum strength and resistance is applied 
dynamic loads is a function of both time and tempera- 
ture during the drawing operation and it is essential that 
the proper relationships be applied to standard shop 
practice. The principal drawing furnace used by the 
American Steel Foundries at their Hammond, Indiana 
spring works is shown in Fig. 2. This automatic furnace 
is designed for the treatment of both helical and elliptic 
springs. It is of the three zone continuous apron conveyor 
type, gas fired, and temperatures are maintained by po- 
tentiometer recording controllers. 

Stress-corrosion and decarburization are probably the 
two greatest sources of reduced spring strength and ser- 
vice failure. Our researches indicate an increase in fa- 
tigue strength of approximately 65 per cent if the decar- 
burized surface of heat treated elliptic plates is removed 
by grinding. Apparently, the decarburization effect is 
greater than any possible effects which may be ascribed 
to alloys or heat treatment. The combination of effects 
produced by controlled gas mixture and scaling in a con- 
tinuous heat treating furnace of the type shown in Fig. 3 
is such that free ferrite is practically eliminated. This 
condition should contribute towards increased service 
strength by reduction in the zone of weakness. While it 
is possible to control the carbon-free volume in spring 
steel, no practical and completely effective solution has 
yet been proposed to the problem of complete control 
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of all surface layer carbon during the various heating 
operations to which spring steel is subjected. The solu- 
tion: will require the cooperative research of the steel 
mills and spring manufacturers. The concession to decar- 
burization is too large to be allowed to continue indefi- 
nitely, and extensive and joint research must begin in the 
very near future. Stress-corrosion occurs in all service 
in which dynamic stress and corrosion proceed simul- 
taneously. The American Steel Foundries has promoted 
active research in this field also and has developed an 
inexpensive protective surfacing which should materially 
increase the life of railroad helical springs which are 
exposed to severe corrosion conditions, such as occurs 
in refrigerator car service. Our researches on stress-cor- 
rosion show that 300,000 cycles is the average laboratory 
life of helical springs when exposed to 3 per cent salt 
solution and a stress range of zero to 44,000 lb. per sq. 
in. This early failure is due to the rapid formation of 
sharp and deep stress corrosion pits and cracks of the 
type shown at 100 diameters in Fig. 41. 

In the absence of corrosion, however, and under the 
same stress range, helical springs failed to break in lab- 





Fig. 3—Continuous heat treating furnace in which the proper control 
of gas mixture and scaling practically eliminates free ferrite 


oratory tests after 2,000,000 loading cycles, at which 
time the test was discontinued. While it seems that steps 
can be taken to check the effects of stress-corrosion on 
helical springs, there appears to be little that can be done 
economically to afford similar protection to elliptic 
springs ; however, the situation is not as serious as might 
be concluded from the laboratory tests, for the service 
life of the majority of railroad springs is long and 
satisfactory, despite the continual exposure to corrosion. 
Apparently, the average service stress range is only a 
fractional part of 44,000 Ib. per sq. in. or some strongly 
protective oxide coating is formed during service. Never- 
theless, it is undoubtedly a fact that, in some types of 
service many of the spring failures are due to stress 
corrosion, Where, in this type of service, perishable 
products are in transit and losses may be sustained dur- 
ing shipment delays due to spring failures, all possible 


1“Tnfluence of Chemically and Mechanically Formed Notches on Fatigue 
of Metals” by Dunlap J. McAdam, Jr., and R lyne, Journal of Re- 
search of the National Bureau of Standards, Volume 13, No. 4, October, 
1934. This paper considers, among other things: (1) the importance of 
stress concentration due to notches as the cause of service failures. (2) 
The effect of chemically formed notches and the relationship between tensile 
strength and percentage decrease in fatigue limit of steels and aluminum 
alloys which have been exposed to the influence of pitting caused by stress- 
less corrosion. (3) The determination of whether composite curves of sim- 
ilar form may be obtained from study of experimental data obtained by a 
number of investigations of mechanically formed notches. (4) The rela- 
tionship between notch sensitivity (as measured by percentage damage to 
fatigue limit) and other properties of metals, such as hysteresis, ducti'ity 
and work hardening capacity. (5) The influence of notches in diminishing 
the advantage of superior strength. 
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steps should be taken to eliminate stress-corrosion. Our 
tests indicate that the common paints afford no protec- 
tion, and that metal deposits are expensive and generally 
inefficient. The problem is entirely different from that 
of static corrosion. 

The effect of surface discontinuities as stress raisers 
or sources of stress concentration is well known. Spring 
steel, as received from the mill, should be carefully in- 
spected, principally for rolling grooves, seams and laps 
for these discontinuities may frequently be the source 
of fatigue failure in the spring under repeated service 
loadings. It is generally quite difficult to identify these 
mill defects in the bars as received due to the presence 
of the mill scale. It is advisable to inspect pickled cou- 
pons of carbon steel. Silico-manganese steel, which is 
particularly susceptible to the formation of rolling seams, 
should be purchased in the pickled condition in order to 
facilitate surface inspection, and absorbed hydrogen may 
be ignored due to the subsequent heating operations. 
Occasionally it is necessary to resort to compressive tests 
of small sections in order to expose incipient surface de- 
fects in mill spring steel which is to be used for certain 
types of service. Magnetic methods of inspection for 
surface cracks in spring steel are receiving considerable 
attention at the present time and may become a part of 
standard shop practice in the near future. 

An additional source of spring failure is frequently 
found in design. The design may be incorrect with re- 
spect to the spring itself or to the space allotted to the 
spring in the structure of the car or locomotive, or the 
design may be at fault because it calls for the wrong 
type of spring for the service to be encountered. 

In the case of coil springs, design failures may fre- 
quently be traced to misunderstanding or ignorance of 





Fig. 4—Deep stress corrosion pits and cracks magnified to 100 
diameters 


the effect of bar curvature in sharply coiled springs. 
For example, a coil spring with a ratio of mean coil dia- 
meter to bar diameter of four may be designed with an 
apparently safe nominal maximum stress of 90,000 Ib. 
per sq. in.; actually, however, this nominal stress is in- 
creased 40 per cent due to the effect of sharp curvature 
and this stress condition may produce early failure in 
some types of service. Recognition of the effect of 
curvature and application of the principles established 
by Wahl, Adams and Roever to routine helical spring 
4 sign will, of course, eliminate this possible source of 
ailure. 

Structural failures have been traced, in some cases, 
to spring designs which allowed for frequent and com- 
plete closure with resultant adverse impact loadings. 
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Springs which work under these conditions rapidly ac- 
quire permanent set and the repeated stressing in the 
plastic range materially reduces the fatigue resistance 
of the steel. The probable effect of the repeated over- 
stress is the formation of incipient surface cracks. Sub- 
sequent heat treatment will not remedy this condition. 
Accordingly, the reworking of springs which have ac- 
quired severe permanent set in service is a practice of 
doubtful economy. 

Eccentricity in loading, caused by the bearing coils in 
helical springs, increases nominal stresses. The stress 
increase is subject to analysis and the proper factors 
have been incorporated in the American Steel Foundries’ 
design tables, as have the factors for the effect of bar 
curvature. The stress factor due to eccentricity varies 
with the ratio of solid height to bear diameter and the 
stress increase is greatest in short springs and should 
be given particular attention in the design of such 
springs. Elliptic spring fractures which may be traced 
to the original design are usually found to be due to a 
stress condition which is frequently the result of failure 
to consider the effect of sectional concavity or of plate 
ends or of plate offset or of too many full length plates. 
The effect of friction in increasing stress has generally 
been ignored. Static friction and its effect upon the trans- 
mission of forces must be considered in spring riggings 
as well as flexibility of the springs at the ends of the 
rigging. Occasionally, elliptic plate failures arising from 
the “shop” design are due to too little “tuck”? in the 
back plate, causing high mean stresses under the service 
range, or too much “tuck” in the short plates, causing 
the same adverse condition in these members. 

Now the precautions adopted by the American Steel 
Foundries to insure reduction in the possible sources of 
railroad spring failures are numerous and very effective. 
These precautions are almost entirely based on extensive 
research and have taken the very practical forms of: 
Continuous heat treating furnaces, automatic coiling 
equipment, direct reading Brinell hardness testing 
machines, heat exchangers for automatic temperature 
control of quenching oil, high speed large specimen fa- 
tigue machinery, investigation of decarburization and 
stress-corrosion, specialized inspection methods for roll- 
ing mill defects, and the development of spring tables 
and working diagrams which consider the effects on 
stress of curvature, loading eccentricity, dead coils, fric- 
tion, plate ends, plate offset, etc. 


Dise-Flo Journal Bearing 
Unit for High-Speed Service 


A new type of journal-bearing unit, known as the “Disc- 
Flo,” has been developed by the research laboratories 
of the National Bearing Metals Corporation, St. Louis, 
Mo. This unit, free-oil lubricated without waste pack- 
ing, is designed to operate with safety and economy in 
high-speed passenger service under all weather condi- 
tions, having been tested in the laboratory at continuous 
speeds up to 200 m.p.h. with full load and temperatures 
as low as 40 deg. F. below zero. 

Two cars equipped with Disc-Flo units, placed in 
regular revenue service the middle of last June, have 
each made about 25,000 miles, it is said, with very sat- 
isfactory results. One of the illustrations shows a six- 
wheel car truck, equipped with Disc-Flo units, and an- 
other illustration gives a side view. 

. The principal design features of the Disc-Flo unit, 


2? Tuck may be described as the space existing between the plates of 
an elliptic spring at their center when the spring is assembled, but not 
banded, and this space is due to intentional differences in camber or radius 
of curvature of individual plates comprising the spring. 
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as shown in the cross-section drawing, are as follows: 
The journal box is made of cast steel. A mangan- 
ese-steel insert in the top of the box provides a long- 
life bearing surface for the equalizer and a ground con- 
cave fit for the self-aligning steel wedge. 
The journal bearing is made of bronze with babbitt 
lining. It is provided with a flat back to eliminate any 





The Disc-Flo journal box 


tilting which might be caused by coupling shock, start- 
ing or braking forces. The bearing has 180 deg. arc 
of journal coverage, which increases the thrust capacity 
50 per cent. The system of oil circulation in the bearing 
is so shaped that it forms a wedge between the bearing 
lining and the journal, permitting a ready flow of lubri- 
cation under the crown of the bearing with rotation in 
either direction. A reservoir is also provided to collect 
any foreign matter in the circulating oil, keeping it from 
getting in between the surface of the bearing and the 
journal. 

The lubricant is supplied to the bearing by means of 

Ld 








Side view of the Disc-Flo journal box in the truck 


a disc which rotates on a roller bearing attached to the 
inside of the journal-box cover. This picks up the oil 
and conveys it to the top of the box, where it is wiped 
off by a metal spoon; the oil then flows through the 
wedge and bearing to the journal. Oil in excess of that 
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required for bearing lubrication overflows the wedge 
over the outside of the bearing back to the bottom of 
the box. The disc is propelled by a nest of two steel 
torsion springs of opposite pitch, firmly anchored in the 
disc and both attached to a male cross bar on the free 
end, which engages a female driving plate securely at- 
tached to the butt end of the axle by means of two cap 
screws. The pressure exerted by the steel torsion springs 
insures a positive driving connection between the cross 
bar and the driving plate. The entire oil-circulating 
mechanism is mounted on the box lid, making for simple 
application and removal; the operation of the lubricating 
mechanism is in no way affected by either bearing or 
journal wear or movement of the journal. A 5-in. by 
9-in. Disc-Flo unit requires five pints of car oil. At 
75 m.p.h. approximately 234 pints (80 cu. in.) of oil per 
minute are used for lubrication, which is less than one- 
twentieth of the total amount of oil circulated by the 
disc. Cooler operation is obtained, because the oil is 
used both as a radiating medium and a lubricant. The 
lubricating system provides immediate initial lubrication 
with one-half wheel revolution, and the amount of lubri- 
cant circulated increases directly with speed. The oil, 
analyzed after 25,000 miles of service, was said to be in 
excellent condition, no emulsification having taken place. 

A simple and effective oil seal is held against the sur- 
face-ground back on the journal box by a seal cover 
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Cross-section showing details of new journal-bearing unit 


secured with bolts. This cover compresses the resilient 
oil resisting ring gasket. encased in a special treated 
washer, the inner edge of which fits around the journal. 
To keep this seal tight around the journal, a garter spring 
is secured to bear on it all around the axle, and is ar- 
ranged so that wearing parts are lubricated from excess 
oil flowing off the journal. All of these seal parts are 
mounted on a seal plate. The seal unit is so designed 
that it will not rotate with the axle, yet permits the 
necessary vertical movement when the journal box is 
jacked up for bearing removal. 

A vent is provided to equalize pressures and to pre- 
vent moisture accumulating inside of the box from con- 
densation. A combination oil-filling and inspection cup 
with a spring lid is used, requiring only a few seconds to 
gage the oil, which is the only inspection required on Disc- 
Flo units. It has not been found necessary to add any 
oil to the original supply of five pints per box on the 
units now in service for over 25,000 miles. 
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The pedestal ways on the sides of the journal box 
are fitted with renewable hardened spring-steel liners. 
Disc-Flo units are designed to fit present standard axles 
and pedestals without any changes, and no special tools 
are required for their application, removal or maintenance. 
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Comparative temperatures of Disc-Flo unit and A.A.R. bearing 


Operating characteristics, as determined from tests 
under identical loads and summer weather conditions, 
are said to indicate lower temperatures for the Disc-Flo 
unit ‘than for the A.A.R. journal box, a reduction in 
temperature of 20 per cent at low speeds and 35 per 
cent at high speeds being obtained. These temperature 
tests were conducted in the laboratory in still air, so, 
while comparative, they are higher temperatures in both 
cases than would be secured in actual service. One of 
the charts shows temperatures of the Disc-Flo and stan- 
dard A.A.R. journal bearing, these tests being made 
simultaneously in a Loadometer testing machine, having 
one end of the axle equipped with the Disc-Flo unit 
and the other end with an A.A.R. box and bearing. 
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Cold test of the Disc-Flo unit at 30 deg. F. below zero 


By refrigerating the journal boxes, winter tempera- 
tures of minus 30 deg. F. were simulated to make a study 
of Disc-Flo units, using standard car oils. With minus 
30 deg. F. box temperature, oil was said to reach a run- 
ning temperature of plus 37% deg. F., and the bearing, 
plus 112 deg. F., with 15,500 Ib. load per bearing at 42 
m.p.h. on a 5-in. by 9-in. journal. The second chart 
shows the sub-zero test curve. 
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Preliminary journal friction tests indicate that Disc- 
Flo units will have lower friction losses than conven- 
tional A.A.R. journal bearings. 


Failures of 
Locomotive Parts 
(Continued from page 484) 


nearly across the full section before final failure—that 
the steel was of excellent quality. The life of the pin. 
however, was extremely short. It was applied January, 
1933, and failed April, 1935. It had a life, therefore, 
of only a little over two years and failed because of the 
rough turned and scored fillet. It is difficult or im- 
possible to determine whether the score marks were the 
direct result of the turning of the fillet, but it seemed 
that the fillet was scored in finishing rather than in 
service, since evidence of the rough turning was apparent 
on the torn surface. 

From a consideration of these failures of crank pins, 
it would seem that with a proper finish of the wheel fit 
and fillets, the life of many crank pins can be greatly 
prolonged. The use of a rather coarse feed with a prop- 
erly ground tool, will give a good finish. A study of 
proper cutting angles for the tools and the use of proper 
feeds, would appear to promise excellent and profitable 
results. Are many failures which are attributed to over- 
load, poor design, etc., not possibly due to poorly ma- 
chined fillets and to pressed fits, or to corrosion cracks 
where the metal is subject to reverse stresses? The 
officer of a large plant told me that a certain part that 
failed had a ground finish and that the failure could 
not possibly have been due to tool marks. Examination 
showed that the work was ground up to the fillet; then 
because of difficulty in grinding the fillet, it was left 
untouched and showed plainly the marks of the cutting 
tools. It is not surprising that the shaft broke in the fillet. 


Conclusion 


In conclusion, I would suggest that consideration be 
given to the undercutting and under-rolling of a small 
portion of the wheel fit just within the hub face, and 
that, if possible, particularly if the part is subjected to 
corrosion, that cadmium plating be used for additional 
protection. Corrosion will cut the endurance limit of 
a steel to 50 per cent of its value and no finish which is 
subjected to corrosion will give security. Undercutting 
or under-rolling will eliminate corrosion due to friction. 
Cadmium plating will eliminate that due to moisture. 
A combination of these two methods should greatly in- 
crease the life of crank pins. It must not be forgotten, 
however, that the under-cutting and under-rolling must 
be free from tears in the metal or grooves, and that there 
must be no square corners. 


CasoosE DELUxE.—There’s a story behind the little red ca- 
boose in the yard of former Sheriff Shields of Great Falls, 
Mont. Its days of wandering are over but, unlike the dismal 
end of most railroad cars, this one is still on its own wheels and 
they rest on real rails and ties. The former sheriff happens to 
be one of the old-time railroaders of the Northwest. But now 
he’s retired. The caboose, however, is not merely a reminder of 
his period of service for the Great Northern. This caboose, 
in fact, has gone quite high hat. Its interior has new and strange 
things mingled with the equipment customarily found in rolling 
stock of this kind. It’s ex-sheriff and ex-conductor Shields’ im- 
provement on the fad of turning the basement coal bin into a 
recreational room. , 
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EDITORIALS 








Progress in 
Weight Reduction 


The Chicago, Milwaukee, St. Paul & Pacific passenger- 
train cars recently built for the “Hiawatha,” which are 
described in this issue, represent an interesting fur- 
ther step in the development of reduced weight equip- 
ment which that road first undertook in 1934. In the 
first designs the weight reduction was obtained by a 
careful distribution of metal in the structure, by em- 
ploying welding in place of riveting in construction, 
and by utilizing light-weight materials for interior fin- 
ish. A unique feature of the original design was the 
formation of the side panels in pans which, in effect, 
made the side sheathing and frame members integral. 

The second step, aside from modifications in the de- 
tails of construction, involves a change from carbon 
steel to Cor-Ten steel as the material for the under- 
frame and superstructure. The overall result of the 
changes in material and in the detailed construction 
is a reduction in weight of the coaches from about 56 
tons to 46 tons. With the exception of the stainless- 
steel coach of the Santa Fe and the aluminum-alloy 
coaches on the Baltimore & Ohio “Royal Blue” these 
are the lightest weight coaches fully equipped for long- 
distance service which have yet been built to dimen- 
sions interchangeable with present standard equip- 
ment. All of these weights include air-conditioning 
equipment. 

Prior to the advent of the new materials of con- 
struction, such as the strong aluminum alloys, stain- 
less steel and the new low alloy structural steels, few, 
if any, passenger cars for main-line passenger serv- 
ice have been built which do not weigh well over 50 
tons. A number of relatively short coaches (62 ft. to 
63 ft. body lengths) have been built with weights of 
52 to 56 tons. With a few notable exceptions the cars 
of 70 or more feet in length have weighed from 65 to 
80 tons. The Boston & Maine has a. lot of /70-ft. 
coaches which weigh less than 60 tons and the Penn- 
sylvania P70 class coaches have been built with 
weights running from slightly below to slightly above 
60 tons. 

Not only have the new materials, therefore, result- 
ed in definite improvements in the weight situation by 
their application, but they have also stimulated a new 
interest in refinements in design which are contrib- 
uting to improvements in the weight efficiency of pas- 
senger-car designs irrespective of the materials of con- 
struction. 

Not the least effective of the factors entering into 
weight reduction in the lighter weight coaches is the 
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use of the four-wheel truck. Only the lightest of the 
70-ft. coaches are carried on the four-wheel trucks. 
Most of those weighing 65 tons or more are carried 
on six-wheel trucks, largely for the sake of improved 
riding qualities, with a resulting material increase in 
the total weight of the cars due to the trucks alone. 
With the continued development of alloy-steel springs 
the higher fibre stresses which they make permissible 
should provide for the development of improved rid- 
ing qualities in the four-wheel trucks which, in cars 
of light and moderate weights, should be equally as 
satisfactory as is obtainable from present-day six- 
wheel trucks. 


Car and 
Loeomotive Orders 


Orders were placed during the month of October (up 
to and including the 29th) for 22 locomotives, 1,310 
freight cars and 5 passenger cars, for domestic use. 
This brings the totals for the first ten months of the 
year (excluding the last few days in O.tober), as re- 
ported in the issues of the Railway Age, to 180 loco- 
motives, 38,664 freight cars, and 154 passenger cars, 
to which must be added orders for six light-weight 
trains with an aggregate of 56 body units, either par- 
tially or wholly articulated. 

Reference to the table will show that this is more 
than twice as many, in all instances, as the total orders 
placed during the entire year 1935. Indéed, the totals 
up to date for this year measure the high mark for the 





Equipment Ordered for Domestic Use 


Locomotives Freight Passenger 
cars cars 

1925-9 (inc.), Average ...... 981 78,854 1,980 

ES one ape ee 440 - 46,360 667 
ROS eer ea ney eae 176 10,880 11 
| RE RSE eRe eS er anet oe 12 1,968 39 
IN har o£. dopa s Woe oe) ore eae 42 1,685 
SES Oe eee ree 183* 24,611 3887 
RG Gh ckos ain die wwet whee 4as 83 18,699 63 
1936 (to Oct. 28 only)...... 180 38,664 154¢ 


* 73 of these were electric locomotives for the Pennsylvania. 
133 of these coaches were for the Erie and 50 for the New Haven. 
To this must be added 56 body units in six light weight articu- 
lated trains. 





past six years, except for 1934, when the Pennsylvania 
Railroad ordered an unusually large number of electric 
locomotives for its New York-Washington service, and 
when the Erie and New Haven gave relatively large 
orders for passenger cars. The totals thus far this year, 
however, by no means measure up to the orders during 
the year 1930, and these, again, are relatively small as 
compared to the average orders for the five years 1925- 
1929, inclusive. The orders thus far for 1936, how- 
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ever, do reflect the increased traffic which has been 
handled by the railroads during the year. 

There are now outstanding inquiries for 145 loco- 
motives, 896 freight cars and 18 passenger cars. Ac- 
tion on some of these had been expected before this 
time, but the supposition is that uncertainties as to the 
results of the election have held them back. The elec- 
tion will be decided before this number of the Railway 
Mechanical Engineer reaches its subscribers. Railway 
freight traffic, measured by the weekly reports of the 
carloadings, has been holding up exceptionally well and 
during the month of October established high records 
for recent years. It is quite likely that before the year 
is closed the figures for equipment ordered will like- 
wise mark an unusually high point. 


The Whistling 
Nuisance 


One of the characteristics of our machine age has been 
the excessive amount of noise—harsh noises in many 
instances which have been detrimental to health and 
comfort. The railroads have been among the leaders 
in this respect. 

The detrimental effects of noise have become more 
and more marked as new forms of transportation have 
come into being, such as the street car, the automobile 
and airplane. Fortunately, much scientfic research has 
been devoted to this problem in congested cities in re- 
cent years, and determined efforts are being made in 
many places to reduce it to a minimum. 

One particularly irritating noise, which has brought 
much criticism on the railroads, has been that of the 
locomotive whistle. Whistling cannot be avoided, be- 
cause of the many grade crossings. Attempts have 
been made, however, to change or improve the tone 
of the whistle so that it would prove less distressing 
and disagreeable. Recently the Florida East Coast 
equipped a locomotive with six different types of 
whistles. It was run over the road on a special train 
and demonstrations were given in 19 different cities. 
Announcements of these demonstrations were made in 
the press and by other means, and ballots were distrib- 
uted and as many collected as possible. Apparently it 
is the intention of the railroad to equip all of its loco- 
motives with the type of whistle meeting with the most 
widespread approval. At one time, before the research 
was completed, 95 per cent of the votes were said to 
favor one particular whistle. 

The press gave considerable attention to this unique 
experiment, and the whistle which was most widely 
favored at the time was characterized by one newspaper 
commentator in these words: “Anyone who has ever 


been awakened at two o’clock in the morning on an 


ocean voyage by the bellow of a fog horn, will recog- 
nize it ina moment.” Another whistle was said to be 
“harsh toned and shrill; its merest utterance made you 
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feel as if you would like to go out and fight a police- 
man.” Another was likened to a “high shriek of agony 
across a wilderness at nightfall.” Incidentally, these 
comments refer to whistles of the steam type. Three 
other whistles were operated by air. Apparently they 
did not meet with approval. One of them, for instance, 
was likened to a “factory whistle resounding at the 
close of day across the rooftops of a crowded city”; 
another as a “dying calf siren, hardly audible two 
squares away.” The tones of another whistle of this 
type “evidently died on the way, as none reported 
having heard it.” 

The Florida East Coast is to be commended on this 
effort to provide a whistle which will prove effective in 
service and yet will produce a minimum of irritation. 
The American public, particularly in the vicinity of our 
large cities, is showing a disposition to be exceedingly 
critical of all unnecessary noise. It therefore behooves 
the mechanical departments of our railroads to give 
special attention in the designing of locomotives and 
cars, to insure that every possible step is taken to in- 
sure their operating as quietly as possible. It will be 
better to anticipate a growing antagonism on the part 
of the public toward nuisances of this sort, and take 
constructive measures to improve conditions before 
they reach a point which will result in controversy and 
retaliation on the part of the public. 


Competition in Equipment 
Design a Sign of Progress 


Most of the men in positions of responsibility in the 
mechanical departments of American railroads today 
have not forgotten the statements of some of the en- 
thusiastic proponents of electrification about twenty 
years ago to the effect that the day of the steam loco- 
motive was over and that it would only be a matter 
of time before most of our railroads would be elec- 
trified. What has happened since is a matter of his- 
tory. The steam locomotive is still with us and, in 
spite of the fact that during the past twenty years its 
development has been the most intensive of any similar 
period during the hundred years of its existence, its 
supremacy is now being challenged again. The Diesel 
has entered the picture and even in the comparatively 
short space of five years the progress that has been 
made has caused some to suggest that steam is de- 
cidedly on the defensive. Now, within recent months, 
back comes steam in the form of the turbo-electric, 
such as the Union Pacific proposes to build, and the 
high-pressure rail train, such as the one on the New 
Haven described on page 485 of this issue, to chal- 
lenge the right of the Diesel to monopolize the trans- 
portation scene. 

All of these forms of rail motive power will even- 
tually find only that place in the railroad scene which 
can be earned by proof of their economic value. What 
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is important is that the railroad industry has the vision 
not to dismiss any new form of motive power which 
is offered to them without a thorough trial to disclose 
its possibilities. Out of these trials are developing 
new tools which do not displace the older and time- 
tried implements of the industry, but rather supple- 
ment them. The result is a change in emphasis toward 
specialization and away from _ standardization, the 
stimulating effects of which are being felt not only 
throughout the railway organization, but also by the 
public. 


Aeeidents 
‘Are Costly 


F. H. Williams in his article on Failures of Locomotive 
Parts, elsewhere in this issue, confines his comments to 
the crank pin, and only to that part in the wheel fit or 
immediately adjacent thereto. Researches have shown, 
to his own satisfaction, at least, that the utmost care 
must be given to insure the elimination of even minute 
surface imperfections in the machine finish. Is this 
worthwhile ? 

It seems to be the impression that crank pins usually 
fail when the locomotive is starting or stopping, and not 
when it is operating at high speed. Whatever the facts 
may be in this respect, it is a matter of record that crank 
pins do fail when the locomotives are operating at high 
speed. Such an accident on an eastern railway recently 
resulted in damage to the extent of $30,000. 

Mechanical-department officers are seriously con- 
cerned with this problem of the breakage of crank pins. 
Certainly, the direct cost of such accidents to the rail- 
roads today is so great that unusual pains can well be 
taken to avoid them. If Mr. Williams is right in his con- 
terition, then his recommendations should be followed; 
if he is wrong, the sooner it is determined, the better, in 
order that effective measures may be taken to eliminate 
the weakness. Is he right? Is he wrong? 


NEW BOOKS 


Locomotives. By A. M. Bell. Published by Virtue 
and Company, Litd., 19-21 Thavies Inn, Holborn Cir- 
cus, London, England. 424 pages, 9 in. by 11 in., 2 
volumes, cloth binding. Price 37s. 6d. 

In these books (second edition) the author takes up the 

subjects of steam locomotive construction, maintenance 

and operation. After this, in a briefer manner, sec- 
tions are included on electric, internal-combustion and 
other forms of motion power. Both volumes are well 
illustrated by line drawings and half-tones. Several 
are on large size, folded sheets and a number are 
printed in colors. The frontispiece—on a sheet 11 in. 
by 19 in.—shows a phantom sectional illustration of the 
“Lord Nelson,” a four-cylinder 4-6-0 express locomo- 


498 






tive of the Southern Railway (Great Britain) on which 
260 parts are numbered and named. 

Volume I is devoted mainly to matters of design and 
construction of detail parts, as indicated by the nine 
chapter headings which are as follows: general descrip- 
tion, boiler, superheating, cylinders and valves, fram- 
ing and wheels, lubrication, tenders, continuous brakes, 
feedwater. In Volume II the subjects are: repairs, 
maintenance, combustion and fuel, running faults and 
failures, shop arrangements, enginemen, special. types 
of steam locomotives, internal-combustion and electric 
types, modern types of locomotives. Among the spe- 
cial types illustrated and described are turbine locomo- 
tives, Beyer-Garatt articulated, Franco articulated and 
condensing locomotives. The modern locomotives 
chosen are those on British roads or those built by 
British companies for export. 

While these books do not deal with American loco- 
motives or with shop practices in this country, they yet 
contain much of general information, particularly to 
younger men. An excellent index is given at the end. 


Corrosion RESISTANCE OF METALS AND ALLoys. By 
Robert J. McKay and Robert Worthington. An 
American Chemical Society Monograph published 
by the Reinhold Publishing Corp., 330 West Forty- 
second street, New York. 492 pages, 6 in. by 9 in., 
illustrated. Price, $7. 

The purpose of this work is to summarize the facts on 
corrosion processes and rates. Data from experience 
and test on the action of alloys, under given conditions, 
form the main part of the book. The preliminary part 
attempts to classify and explain the important points 
of the general theory and mechanism of corrosion. 
While the data offer no panacea for corrosion difficul- 
ties, a combination of data from Part II with the gen- 
eral facts of Part I should enable the reader to reason 
for himself on corrosion problems on which direct in- 
formation is not available. The materials which are 
dealt With in Part II are magnesium and its alloys, 
aluminum and its alloys, zinc and zinc coatings, cad- 
mium plate, tin and tin plate, lead, iron and steel, 
silicon-iron, molybdenum and chromium plate, nickel 
and nickel-iron and nickel-copper alloys, copper and 
high-copper alloys. 


DiIcTIONARY OF MECHANICAL ENGINEERING TERMS. 
By J. G. Horner, A. M.I. M. E., and E. H. Sprague, 
formerly M. I. M. E. and A. M. Inst. C. E. Pub- 
lished by the Technical Press, Ltd., 5 Ave Maria 
Lande, Ludgate Hill, E. C.4, London. Price, 12 s. 6p. 

The Appendix to this sixth edition of the (British) 

Dictionary of Mechanical Engineering Terms, com- 

prising approximately eight thousand definitions of 

terms used in the theory and practice of mechanical 
engineering, has been enlarged to include several hun- 
dred additions relating to the advances in engineering 
practice. Only terms of universal, or of moderately 
wide application are defined. 
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The mails bring many interesting and per- 
tinent comments to the Editor’s desk during 
the course of a month. Here are a few that 
have strayed in during recent weeks. 








One Satisfied Subscriber 


May I say that I owe your magazine a lot in getting my pro- 
motion. After subscribing to and reading it for several months I 
had occasion to talk with the road foreman of engines. I was 
then a valve setter in the roundhouse and our discussion revolved 
about engine repairs. I had read a number of good articles in 
the magazine that gave me some constructive ideas and these 
were passed on to the road foreman, with the result that I was 
promoted. I have since found the Railway Mechanical Engineer 
helpful, in that it keeps me abreast of the times. I am not 
much of a hand at reading magazines, but I can’t wait until your 
next issue gets to me, and I literally “eat it up.” 


Poor Salesmanship 


Some time ago I received a form letter suggesting that I 
“wake up” and discover for myself, as so many other progres- 
sive industrialists had already done, that their machine would 
cut down costs at least 50 per cent, and that the entire cost of 
the machine might be recouped in a year, since it was so much 
more efficient than the one we were using. My reply to this 
was: “If your advertising department was as wide-awake as your 
sales department you would know that several years ago we in- 
stalled one of your machines, purchased through reading a very 
intelligently written description of it in the advertising pages 
of a well known technical magazine. But, if this advertisement 
had made the absurd claims found in your circular, we doubt 
very much if it would have interested us at all. Your machine is 
giving very satisfactory results and is all your salesman claimed, 
but it would take several years to pay for it with the savings 
made. You should know this particular machine could not pos- 
sibly be used but a small proportion of the time in a shop of 
our size; in fact, it is not used more than 25 per cent of the 
time. When it is in use it is possible to perform the work about 
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Gleanings from the Editor’s Mail 


10 per cent faster than the machine it displaced, and it only 
displaced the old one because of its having been in service 28 


years. We are satisfied with it and possibly were ‘awake’ be- 
fore the writer of the circular was employed to write it.” 


A *“*Budding”’ Foreman 


Some of the younger men in our shops feel that the older’ 
supervisors should retire at 65 years of age in order to give 
them a fair chance. One who appeared to be feeling the worst 
over it-—who claimed to have given the matter of adequate super- 
vision much study, and had taken a part course on the subject 
and felt his time wasted if he never got an opportunity to 
demonstrate his ability—was recently given a two weeks’ trial, 
when one of the foremen was on a vacation. Meeting him one 
day, the superintendent of shops asked him how everything was 
going along. 

“Fine, sir; very fine, indeed.” 

“Well, I’m glad to hear that Joe. But do you know that some 
months ago it was decided to discontinue using a file on our 
lathe work; that a better job would be made with a tool, if 
proper care and skill were used?” .. 

“Yes, sir, I do,” the young man replied. “Old Bill, my fore- 
man, discussed that with me at the time and I quite agreed 
with him. And in one of my lesson papers, it Pe 

“Never mind the lessons just now, Joe. I passed by the man 
on the crank pin lathe over there about 10 minutes ago and he 
sure was busy with his file. You can see from here he is still 
filing.” 

“Well, I didn’t happen to notice it, but I’ll go over and tell 
him about it.” 

I later learned that this is in part what was said by Joe: 
“Say, you big So-and-So, the Old Man has been watching you 
filing that wheel fit for several minutes. You know as well as 
I do that filing is out. He’s just bugs on that subject. Keep 
your eyes open when he’s around. I just got hell over it.” 

I later called Joe in and had a heart-to-heart talk with him. 
He admitted it. But I wonder if any reader, a budding fore- 
man especially, would care to say what he thinks was said to 
Joe, or will anyone say just what he thinks Joe should have been 
told. 











A Critical Moment 


Noon-hour recreation in the wheel 
shop of the New Haven at Read- 
ville, Conn. 


Photo by H. C. Wilcox 
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Several different types of crane hooks used in applying locomotive parts at the C. B. & Q. shops, Denver, Colo. 


Material Handling Devices 
At Denver Shops 


One of the notable features of the large locomotive shops 
of the Chicago, Burlington & Quincy at Denver, Colo., 
is the unusual number of special devices developed in 
the course of the past few years to save time and labor 
in handling locomotive parts in the erecting shop. Sev- 
eral of these devices, resting on the shop floor, are shown 
in one of the illustrations. 

For example, the spring lifter A can be suspended 
from the crane hook and used by one man in applying 
or removing driver and trailer springs. The device con- 
sists essentially of a hook made of 2% in. round steel, 
bent at two places to 45 deg. and 90 deg. angles, respec- 
tively, and having a pair of jaws welded to one end to 
engage the spring. These jaws are spaced 15 in. apart 
and it is approximately 54 in. from the jaws to the link 
in the other end, which engages the crane hook. The 
right-angle bend in this lifter is stiffened by welding to 
it a triangular plate made of %-in. steel, 15 in. long 
on each leg of the triangle. 

At B in the illustration is shown a similar but smaller 
crane hook made of 2-in. round stock with a link in one 
end and the other slightly flattened and provided with a 
drilled hole to engage a bolt in the back valve chamber 
head and be used when applying or removing this some- 
what awkward-shaped locomotive part. 

The usual type of air reservoir lifting device is shown 
at C in the illustration, being 15% ft. long, lifting arms 
spread 32 in. apart, and made of 3-in and 2-in. stock. 
This device is spring-supported from the shop crane to 
avoid possible damage to reservoir bracket studs or 
breakage of the hook, due to over-travel of the shop 
crane in lifting. Devices of the same general character, 
used in lifting 11-in. and 814-in. air pumps are shown 
at D and E in the illustration, being made of 4-in. by 
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3%4-in. steel, and having lifting arms arranged for con- 
venient attachment to the pumps. 


The device shown at F in the illustration is a strongly- 
made and rigidly-braced hook for use in applying cross- 
head and guide assemblies. This device is made of 4- 
in. by 1-in. stock, 8 ft. long from the link to the lifting 
arms which are spaced 32 in. apart and provided with 
round holes in the ends for secure attachment to the 
crosshead and guide assemblies. 


A special hook for use in applying Elesco feedwater 
pumps is shown at G in the illustration, being made of 
4-in. by 1-in. flat stock. Incidentally, the back ground 
of this picture shows a washout-hole reaming device, very 
effectively used for reaming and tapping out washout and 
arch tube plug holes. The device is driven by a revers- 
ible pneumatic motor arranged to drive the drill or tap 
socket through an adjustable power shaft 10 ft. long and 
equipped with a 1-to-20 worm-gear drive on the lower 
end. 

A very satisfactory binder-lifting device, mounted on 
two wheels: and provided with a 12-ft. handle to give 
the necessary leverage, is shown in a separate illustration. 
This device is made in general of 34-in. stock 2 in. and 
3 in. wide, the special binder clamps being supported by 
chain links from a hook which is about 45 in. from the 
floor. The upper triangular bars of this device are pro- 
vided with holes spaced so as to make the lifting hook 
adjustable for height to meet the requirements of various 
classes of locomotives: By the use of this lifting device, 
a heavy locomotive binder may be taken from the floor 
and placed in position on the pedestal jaws ready for 
application of binder bolt nuts by one man. 

Still another device used in applying stokers, super- 
heater headers, etc., is shown in another illustration. 
This device consists of an A-frame, each leg of which 
is made of two 9-in. channels bolted together and having 
the outer ends of the lower channels spread and equipped 
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A-frame which greatly facilitates removing or applying stokers, 
superheater headers, etc. 





A convenient device for applying binders 


with a 34-in. steel plate 14 in. by 29 in. to which the 
superheater header can be bolted. The bottom channels 
are 16 ft. long and the angular channels, to the upper 
end of which the crane hook is attached, are 14 ft. long. 
The steel cross plate of the A-frame is made of %-in. 
stock 17 in. wide and the angle at the junction of the 9- 
in. channels is approximately 35 deg. The steel plate 
to which the crane U-bolt is attached is provided with 
a series of holes drilled 2% in. apart so that the point 
oi attachment to the shop crane may be varied, depend- 
ent upon the weight being lifted. 

Chis and numerous other lifting devices used at the 
Biirlington shops are designed not only to permit apply- 
ny and removing locomotive parts with a minimum ex- 
penditure of time and labor, but also to make sure that 
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this work is done with maximum safety. There is al- 
ways more or less potential danger when applying or re- 
moving heavy locomotive parts, but the use of properly 
designed lifting devices, such as those illustrated, re- 
moves most of the- physical labor otherwise necessary, 
prevents the possibility of strained backs and limbs, and 
avoids the necessity of shop men getting into relatively 
dangerous positions. 


Gage for Setting Tires 
On Wheel Centers 


Locomotive tires that have been set on the wheel centers 
by a slip-shod method usually cause delay and waste of 
material when the wheels are placed in the wheel-lathe 
for truing the tires. If the tires are cocked the forming 
tool will not cut a true flange; therefore, the wheel must 
be returned to the floor and the tires reheated and ad- 
justed on the centers. 

To overcome this delay the gage shown in the drawing 
was made and is used to set each tire square with the 
journals and axle center line. If the gage is used with 
reasonable care, the tire will run true when placed in 
the wheel-lathe, also the tires will gage equal distances 
between flanges. 

The construction is simple. The dimensions shown 
are all that are necessary to build the gage for all size 
locomotive tires. 

There are three adjustments, A at the hub liner, B 
at the tire and C for the height. The distance between 
the hub liners is measured with a slip tram and this 
distance is subtracted from the back-to-back distance 
between the tires, that is 533@ in. or 53% in. Should 
this distance show that the tires must be set % in. 
wider than the hub liner faces, adjust the pointer A 
to center of hub liner and adjust the screw B until it is 
¥%« in. longer than A, then adjust the height of B by 
the set screw C. While the tire is hot and with the angle 
iron base on the journal, slide the jig until the pointer A 
is touching the hub liner and adjust the tire to touch 
the pointer B. When the opposite tire is applied, use a 
533¢-in. or 53%4-in. tram between the tires, checking 
four or more different points around the tires. 

This method will set the tires square with each other’ 
as well as with the axle centers, thus eliminating any 
further trouble to the wheel lathe operator. 
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Details of gage used for locating tires on the wheel centers 
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Hawkins wiped the clock and opened the sanders, but 
the train lacked eight feet of stopping soon enough 


Trains Cant Make Time 
STANDING STILL 
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Walt Wyre 


A new time-card was out on the S. P. & W.—a time- 
card with schedules faster than most any one had 
dreamed possible a few years back. Everything was 
speeded up. The Limited, already considered pretty 
fast, had six hours lopped off the time between Chicago 
and the Pacific coast. Freight trains showed a scheduled 
time that was the boast of crack passenger trains not 
long ago. Division superintendents that had been in on 
the new schedules wondered if it would be possible to 
make the time. It looked less possible when seen in the 
obdurate figures of the time-card than when being dis- 
cussed. 

Superintendents had agreed that with all conditions 
favorable the time could be made over their respective 
divisions when the time-card was being considered. 
Some of them may have had their fingers crossed and a 
prayer in their hearts that they would never have to 
demonstrate the fact when they concurred with the 
general manager that such speeds were entirely possi- 
ble. Then, too, the power of suggestion goes a long 
ways, particularly when it’s the general manager doing 
the suggesting and he intimates that any who fail to 
agree with his suggestion might be given the opportunity 
to look for more amenable superiors. 

At any rate, all of the superintendents agreed that the 
schedules indicated -were entirely possible. Some of 
them voiced mild protests that became weaker under the 
glare of the gm. Now that the schedules were an es- 
tablished fact and the general manager miles away, 
many of them wished they had protested more violently. 
If they had it to do over, they would, they told them- 
selves. Besides, it wouldn’t be any worse to get demoted 
for failing to agree than for failing to run trains on im- 
possible schedules. 

Trainmasters, when they received the new time-card, 
looked it over and scratched their heads. Most of them 
reached for a pencil and pad of clip and began to try to 
figure how minutes could be clipped off the time re- 
quired to get trains through terminals. The less opti- 
mistic ones thought of how it would be back on their old 
jobs that they had before being promoted. 

Master mechanics shook their heads and asked for th- 
last engine failure report, not that any of them needed 
the report to tell just how many engine failures had 
occurred on his division the past thirty days. If ther 
were too many to remember he had already made ar- 
rangements to move to a less responsible position. Ones 
that had a bad record of engine failures wanted to figure 
how many more would be too many. Ones that had a 
record showing few failures or none wanted to see how 
the record would look with a flock added on. All of 
them figured that at the best engine failures would be 
more numerous and the assumption was reasonable. In- 
creased speed meant increased wear on moving parts 
and more friction to cause hot pins and hot boxes. 


The Plains Division received the hardest jolt of all 


with the new time-card. Train speeds already fast were 
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stepped up so high that it seemed throttle quadrants 
would have to be lengthened if the trains made the time. 

T. E. McGinnis, superintendent of the Plains Division, 
voiced a protest when the schedules were suggested. 

“But, Mr. McGinnis, your division is almost as level 
as a floor and straight as a string. The road bed is 
as good as can be found and with that new heavy steel 
—of course, if you think we are too out of date—.” 

McGinnis knew that the g.m.’s “we” wasn’t intended 
to be plural at all. The superintendent caught the drift 
and said no more. 

The schedule went into effect Sunday at 12:01 a.m. 
and the trouble started. 

Seventy-one and 72’s “on time” performance record 
looked like a tank-town college football score against 
S.M.U. At first the super received letters merely sug- 
gesting that it was very important for the Red Ball 
freights to run on time. Evidently the locomotives had 
never heard of Coue, or whoever the Frenchman was 
that expounded the theory of “every day in every way, 
I’m getting better and better,” for “on time” perform- 
ance didn’t improve. The superintendent called a meet- 
ing of the trainmaster, master mechanic, and road fore- 
man of engines. 

“Gentlemen,” the superintendent drummed nervously 
on his desk with a pencil, “you all know that our ‘on 
time’ performance has been er—ah—deplorable.” 

H. H. Carter, the master mechanic, nodded approv- 
ingly. Deplorable was the word he would have used, 
and did, at every opportunity. 

“The performance is deplorable. There’s something 
wrong. What we want to do is find the trouble and 
correct it.” The superintendent glanced questioningly 
at the three men seated across the table from him. 

“Well, we’re doing our best getting the trains through 
the terminal,” Wally Robinson, the trainmaster, said, 
“and making pretty good time at it, too,” he added, which 
shifted the responsibility. 

“How are your locomotives?” McGinnis looked at 
Carter. 

“Our power is in pretty good shape. In good shape, 
I’d say. Our record of engine failures—only two last 
month—speaks for itself.” The master mechanic spoke 
very emphatically. 

Bob Lane, the road foreman of engines, squirmed un- 
easily. Everything else was going good, which left it 
up to him. He didn’t wait to be questioned. “Well, 1 
looks to me like a case of too much trains to make the 
time. You know, there’s seldom less than ninety cars 
on 71 or 72 and the time is pretty fast.” 

“Yes, the time is pretty fast, but so are the locomo- 
tives, and they’re not pulling more than their tonnage,” 
McGinnis interrupted. “I want you to ride the engines, 
and you, too, Carter, and find out why they’re not get- 
ting over the road. And you, too, Robinson, ride the 
trains, particularly 71 and 72. I’m going to ride them, 
too. Other divisions are making the time and there’s 
no reason why we can’t.” The super glared as though 
he dared either of them to deny it. 

After a little further discussion the meeting adjourned 
with nothing more definite determined than that each 
official and department was doing the best job of rail- 
roading possible and the trains were not consistently 
making the time. 

The trainmaster rode the trains; the master mechanic 
and road foreman rode the locomotives. Nothing hap- 
pened except the officials got behind with their sleep. 


'T wen business took a seasonal slump and trains were 
lighter. Seventy-one and 72, instead of being 90 to 100 
cars or more, were cut to 60 and 70 cars and made the 
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time. Twenty-eight hundred class locomotives made the 
run with less effort than the 5000’s had made it with the 
heavier trains, which didn’t check according to their re- 
spective ratings. 

“Tt’s them 500 engines,” the trainmaster said. ““They’re 
not what they’re cracked up to be!’ 

“Like hell it is! the master mechanic snapped. 
“They’re good engines; if they weren’t, they wouldn’t 
stand the beating they get pulling sixteen coaches on the 
Limited, half of them Pullmans, air-conditioned, too.” 

“Well, it’s quite evident there’s something wrong,” 
the superintendent cut in. “The 2800’s are making the 
time with their rated tonnage and the 5000’s didn’t do 
it. Perhaps there’s something in what Robinson says. 
Maybe the locomotives in passenger service are in better 
condition than the ones used on freights.” 

Carter made a rumbling sound in his throat when 
he swallowed the retort that was on the tip of his tongue. 
‘ “Well, I’m going to find out what the trouble is when 
business picks up—and it won’t be the locomotives, 
either !” 

The opportunity came sooner than expected. Two 
weeks later there was an unexpected demand for grain 
cars in Kansas. The current wheat crop was light, due 
to drought conditions, and no one looked for a heavy 
wheat movement. A sudden upturn of the market 
brought a rush of wheat out of storage and elevator 
operators were yelling for cars, and they wanted them 
right now. 

Seventy-two, that usually carried nothing but hot-shot 
merchandise and perishables, was filled with empties. 

Carter was at his desk frowning at the amount of 
overtime worked in the Plainville roundhouse the 
previous month, when the phone rang. 

“Yes, this is Carter,” the master mechanic snapped. 
“Oh, yes, Mr. McGinnis.” 

“Train 72 lost an hour and forty minutes yesterday,” 
the super said, “with a 5000 pulling it.” 

“How many cars?” 

“Hundred and two—sixty-five empties,” 
told him. 

“T’ll ride 72 this afternoon,” Carter replied. 

“Let me know how you make out,” the superintendent 
replied. 

Seventy-two was due to leave Plainville at 2:45. Ac- 
cording to the lineup, it would get in about 2:10 with 
48 loads with a 2800 pulling it. Fifty-five empties were 
to be added to fill at Plainville. 

Carter went to the roundhouse before noon to see 
what engine was being used on 72 and what condition 
it was in. 

“Figuring on using the 5084,”’ Evans, the roundhouse 
foreman, told him. 

“Why not use the 5091? 
Carter asked. 

“Yes, but I figured to use her on the Limited.” Evans 
bit off a hunk of “horseshoe.” “The 5091 is a good 
engine.” 

“Use her on 72.” 

Evans turned his quid of “horseshoe” with his tongue. 
“O.K.,” he said. 

The master mechanic looked over the 5091 like a 
government inspector with a grudge against the round- 
house foreman. He even looked at the tank box packing 
and crawled underneath the engine. He found a screen 
that didn’t fit the journal to suit him and had it replaced. 

At 2:45, Shorty Hawkins, the engineer gave two in- 
quiring toots of the whistle. The car inspector waved 
his hat—O.K. The conductor standing by the engine 
said, “High-ball,” and started walking back towards the 
caboose. The hoghead shoved the air reverse lever all 
the way ahead and opened the throttle. With the booster 


McGinnis 


Ain’t she a better engine ?” 
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helping, the train started almost as smoothly as a switch 
engine with the President’s business car. The head 
brakeman waiting at the switch let them out on the main 
line. He caught the engine and climbed aboard. The 
rear brakeman would close the switch. 

Gradually the train picked up speed, Shorty Hawkins 
working a light throttle. When all but about ten cars 
were on the main line, the engineer closed the throttle 
and let the train drift. The brakeman dropped off the 
front steps of the caboose to close the switch. The in- 
stant the caboose was in the clear, the shack swung on 
the switch lever. 

“What do you say? 
asked the fireman. 

“Seems to be having trouble closing the switch,” the 
tallow pot replied over his shoulder. “He’s giving a 
stop signal.” 

The engineer looked at the ground. The train was 
rolling faster than he thought. With the train a few 
car lengths ahead of him, the brakeman would have 
a hard time catching it. The hoghead applied the air 
lightly, just enough to drag the brake shoes on the roll- 
ing wheels. : 

In the meantime, Carter was leaning anxiously out 
the gangway, craning his neck to watch the brakeman. 
“You'll have to slow down more or he’ll never make it,” 
the master mechanic said. “He’s got it—he’s running 
after the caboose—nope—he’s give up.” 

The engineer again applied the air, making a reduction 
of about ten pounds. 

The rear brakeman waved his cap with one hand and 
caught the grab iron with the other. 

Hawkins widened on the throttle a couple of notches. 
There was a slight jerk as the slack ran out on the head 
end cars; still the train got slower. He opened the 
throttle wider. The drivers spun. He closed the throt- 
tle and opened the sander valve. Again he opened the 
throttle and cut in the booster. The train continued to 
lose speed. 

“What’s the trouble?” Carter asked anxiously. 

“Damned brakes dragging. Must be some bad leaks 
in the train line.’ Hawkins closed the throttle and the 
train stopped almost immediately. 

“Won’t she pull it?” Carter asked. 

“Yeah, she’ll pull the ones ahead of where the brakes 
are sticking and take a draw-bar with ’em if I give her 
the gun,” Hawkins replied as he “hossed”’ her over in 
reverse to take slack again. 

He waited a minute and tried again. The train started 
reluctantly, dragging hard for two or three minutes. 

Carter looked at his watch. “Five minutes or more 
lost getting out of town on account of a brakeman being 
slow.” The master mechanic made a notation in his 
little: black book. 

“Account of brakes being slow, you mean,” the en- 
gineer yelled as he pulled the reverse lever a couple of 
notches nearer center. The master mechanic scratched 
his head, then made another notation in the little black 
book. 

Gradually the speed increased. The exhausts from the 
locomotive became a staccato bark as the hoghead hooked 
her up that blended in a roar as the speed increased. The 
master mechanic Iooked over at the hoghead and grinned. 
They were rolling along. 

By the time 72 reached the caution signal for the Santa 
Fe crossing at Guys, thirty-eight miles out of Plainville, 
the train had made up the lost time. The engineer closed 
the throttle and allowed the train to slow down to about 
thirty miles an hour. He leaned out of the cab and 
peered ahead for the crossing block signal. It indicated 
stop. 

Hawkins applied the independent engine brakes grad- 


Is he ready to go?” Hawkins 
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ually to let. the slack run in and he prepared to stop 
unless the signal cleared in time. He waited as long as 
he dared and applied the brakes. “Clear ahead!” Carter 
yelled as the signal changed. 

' But it was too late to keep from having to stop the 
train. The engineer slid to the ground and started look- 
ing around the engine. The master mechanic followed. 

“Let’s get going,” Carter insisted. “We're losing 
time.” 

“Well lose more than that if we tried to start before 
the brakes are released.” 

The fireman stayed in the cab. The head brakeman 
dropped off before the wheels stopped rolling and started 
walking back towards the rear of the train. When 
about ten cars back, Carter saw him bleed the air off 
acar. The rear brakeman was coming towards the head 
end. 

Carter fidgeted nervously while Hawkins puttered 
around the engine. After what seemed an hour to the 
master mechanic, the engineer climbed aboard and gave 
two long toots from the whistle. The rear brakeman 
finished bleeding the air from a car and waved a high- 
ball. 

When the train reached Marlowe, twelve miles away, 
it was twenty-two minutes off on schedule time. That 
threw them on short time for a wait order and they ran 
into a red board at Middleton. The order at Middleton 
gave them more time on the wait order but cost another 
five minutes slowing down to pick up the order. 

Carter made some more notes in his little black book. 

Seventy-two had lost thirty minutes when they stopped 
for water at Beaver. The engineer made a nice stop and 
very little time was lost at the tank. 

“How about making up a little time between here and 
Sanford?” Carter inquired at Beaver. 

The engineer squirted a little oil on the right guide. 
“Can’t do it. We'll be lucky if we don’t lose more time.” 

The hoghead was right. They did lose more time. 
At Monroe, a city ordinance prohibits speeds of more 
than 20 miles per hour. The city Dads got sore when 
the Limited quit stopping there and passed the ordinance 
to get even. It doesn’t hurt a light train so badly, but 
72 lost at least another nickel’s worth of time before it 
was again up to speed. 

Hawkins had them rolling good about five miles out 
of Sanford, when he sighted a herd of cattle grazing on 
the volunteer wheat along the track. Orders are very 
definite: Do not kill any cattle when it can possibly be 
prevented. Hawkins didn’t kill any cattle, but he did 


kill some very valuable time. A thick-necked Hereford ° 


bull defied the tooting whistle and hissing cylinder cocks 
by standing in the center of the track until the front 
coupler of the locomotive was almost touching the stubby 
horns of the white-face. 

Again there was a wait for the brakes to release while 
Carter walked miles in the narrow confines of the engine 
deck. 

The train was almost in to Sanford and almost an 
hour tardy on schedule time in spite of the fact that 
5091 was performing nobly under the expert hand of 
Shorty Hawkins. He had her ears pulled back and was 
rolling along when he sighted a section laborer slowly 
waving his arms. The engineer closed the throttle and 
applied the independent air. When the slack was in, he 
made a service application. 

As the train approached the section laborer he began to 
wave his arms faster until he looked like he was giving 
a pantomime of a Dutch windmill in a high wind. 

Hawkins wiped the clock and opened the sanders, but 
the train lacked eight feet of stopping soon enough. The 
left front driver just barely eased to the ground where a 


Railway Mechanical Engineer 
NOVEMBER, 1936 


rail was out. In the distance the rest of the gang of 
track laborers could be seen coming lickety-split with a 
rail to replace the one taken out. The one left behind to 
flag figured he had walked far enough. 

“Why didn’t you big-hole her?” Carter asked the en- 

ineer. 

“Big-hole her?” Hawkins asked. 

“Yes, make an emergency application,” Carter said. 

“T would if I’d known part of the track was gone, but 
after I made a service application it was too late then. 
You can’t make an emergency application following a 
service application,” the hoghead said, “—not with 
K-type triples.” 

Out came the little black book and Carter made an- 
other notation. 

Seventy-two reached Sanford two hours late. That 
was the end of the engineer’s run. The master mechan- 
ic had enough. He decided to let the next engineer take 
the 5091 without him. They walked over to the station 
together. 

“What are you going to charge the delay to?” Car- 
ter asked. 

“Time lost stopping,’ Hawkins replied, “and getting 
on the ground,” he added. 

“Couldn’t getting on the ground have been prevent- 
ed?” Carter asked. 

“Yeah, if the snipe had flagged us sooner or if we - 
had new type brakes so I could have big-holed her after 
making a service shot.” 

Carter made another note in his book. 


Wext day back in Plainville, Carter went to his office 
early. He barely stopped at his desk along enough to 
glance over his mail. He laid it all aside to be answered 
later except a traingram from the superintendent want- 
ing to know about the delay on 72 the day before. 

The master mechanic stuck the traingram in his pocket 
and went to some shelves in one corner of the office and 
began digging through a pile of magazines, books, and 
pamphlets. Most of them he laid aside; an occasional 
one he laid on the desk. When he had finished he had 
a dozen or more on the desk. Over two hours he-spent 
looking through these and making notes. 

About 10 o’clock, the phone rang. “Superintendent 
wants to talk to you,” the clerk said. 

“Tell him I’ll be right over.” Carter gathered up his 
notes and started. 

“Well, it looks like Robinson was right about the 
5000’s not being able to make the time,” McGinnis said 
in an ‘I told you so’ manner. 

Carter’s face reddened. “It’s not the engines. It’s 
the air brakes.” i 

“The brakes! Why don’t you fix them?” 

“T don’t mean on the locomotive. On the cars— 
they’re out of date.” 

“They'll stop the trains, won’t they? Besides, we 
don’t want to stop ’em, we want to run ’em.”’ McGinnis 
smiled drily. 

“T set out to find out why our long trains don’t make 
the time, and I believe I know,” Carter persisted. “It’s 
not the power, it’s the brakes.” 

“But—” McGinnis interrupted. 

“Just a minute, please, Mr. McGinnis. Wait until I 
finish.” Carter piled a stack of papers on the desk topped 
with the little black book. “The type ‘K’ air brake 
equipment was a blamed good brake twenty-five years 
ago. If it hadn’t been for it, railroads wouldn’t have 
attained the speeds they have. It’s still a good brake for 
short trains, but railroad operation of today demands 
long freight trains at high speed.” 


“I suppose you’re going to suggest equipping all our 
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freight cars with ‘AB’ equipment. 
the question.” 

“No, I’m not going to suggest anything, but I’m going 
to give you the facts as I see them and let you make 
whatever recommendations you choose.” Then Carter 
started in. 

He told of the delays occasioned on the previous trip 
and how for the most part “AB” equipment would: have 
prevented most of them, the derailment that might have 
been a serious wreck and cost enough to pay for equip- 
ping many cars with the improved brake. 

“But they cost money—they’re expensive to install,” 
the superintendent said a little weakly when Carter had 
finished explaining. 


If you are, it’s out of 


Brass Casting Rack 
And Chip Skids 


An unusually neat arrangement, developed at the Den- 
ver, Colo., shops of the Chicago, Burlington & Quincy 
for the storage of brass castings, both before and after 
being made into rod bushings, is shown in the illus- 
tration. It consists of a special 8-section steel rack, 20 
ft. long by 36 in. wide by 33 in. high, made of a heavy 
steel base plate and a %4-in. steel top plate, separated 
by 33-in. boiler tube spacer nipples, through which one- 
in. bolts are applied to hold the plates together. Ade- 
quate provision is made for the heavier castings in the 
lower spaces and for those which are lighter and more 
readily handled on top of the rack. A 24-in. Bullard 
vertical turret lathe, used in the quick and accurate 


machining of these bushings, is shown in the background. 
Advantages of this rack include the possibility of segre- 
gating locomotive bushings by number, increased acces- 


“That’s true. ‘AB’ equipment costs something, but 
it’s not money wasted, it’s invested. If I’m right in my 
opinion, and its partly based on experiences of ones in 
position to know, the AB brakes, in addition to al- 
lowing better running time would save enough to pay 
for themselves in a few years. “Look these over when 
you have time.” Carter pushed the stack of papers and 
books toward the superintendent. 

“Well, at least, you’ve given me something to think 
about and something to tell the general manager when I 
go in to the office next week to explain why we can’t 
make the time on the Plains Division.” McGinnis 
smiled wryly and reached for a letter. 

Carter took the hint and left. 


sibility of these parts and assistance in keeping the floor 
orderly and clean. The Bullard turret lathe is used to 
meet the entire requirement of the shop for machining 
brass bushings of this type as well as miscellaneous other 
work. 

In connection with this subject of machining brass 
castings, a special effort is made to handle brass scrap 
in such a way that a minimum of labor will be involved 
and a maximum return from the scrap realized. For ex- 
ample, three paper-lined lift-truck skids are assigned for 
the reception of different grades of brass chips. As 
shown in the illustration, the skid at the left is used for 
common brass borings; brass chips having a high lead 
content are stored in the center skid; and more or less 
unavoidable mixtures of brass and steel chips are stored 
in the skid at the right. In the latter case, an easy 
method of separation is to empty the chips on a smooth 
cement walk outside of the shop under the traveling 
crane where a heavy electro-magnet can be used to 
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Special paper-lined skids used in the segregation of various classes of scrap brass chips 
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separate the steel chips and permit the remaining scrap 
brass to be returned to the skid or scrap platform and 
sold for a substantially higher rate than would be pos- 
sible if it contained steel chips. 





p> ~~ new nh 


Yoke-Operated 
Collapsible Tap 


A. yoke-operated collapsible tap for use on automatic 
screw machines has been developed recently by the 
Landis Machine Company, Waynesboro, Pa. This tap, 
a modification of the Landis LT collapsible tap, is fitted 
with two flanges against which a forked yoke attached 
to the machine operates for expanding and collapsing 
the chasers. The chasers are collapsed by having a yoke 
contact the face of the flange near the front or chaser 
end of the tap upon completion of the desired thread 
length. The chasers are reset to tapping position by 
having the second yoke contact the flange near the shank 
upon the return travel of the machine spindle. 

The detachable head, as used on Landis collapsible 
taps, whereby several sizes of heads can be applied to 
the same body, is used with this tap. The tap can be 
furnished in all sizes ranging from 13 to 12 in., and 
can be used either as a stationary or rotary tap. 
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The Landis yoke-operated collapsible tap for use on automatic screw 
machines 
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Brass bushing storage rack at Denver Shops—Bullard vertical turret lathe in the background 





Heavy Duty 


Steamfitters Vise 


The Athol Machine & Foundry Company, Athol, Mass., 
has recently developed a pipe vise especially adapted to 
meet the requirements of heavy-duty pipe fitting in rail- 
road shops. This model, developed in consultation with 
engineers of a large Eastern firm of piping contractors. 
The base and jaws are extra-heavy semi-steel castings, 
correctly proportioned to withstand the strains of steam- 





















Athol steamfitters’ vise especially designed for heavy pipe work 


fitters work. Note that the front jaw is fixed, and 
the back jaw moves, a feature that allows long pieces of 
pipe to rest upon the bench. There is no need for 
blocking or special supports as is the case when a mov- 
able front jaw brings the pipe out beyond the edge of 
the bench. 

Large deeply-checked tool-steel flat-jaw facings, with 
straight section for ordinary work, are provided. The 
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special pipe-grip sections have correctly shaped double- 
radius curves. Pipe of any size up to 6 in. is firmly 
held, as the shape of the jaw facing assures contact 
at several points, instead of at only one point on the 
pipe as with ordinary facings. 

The exclusive Athol buttress thread screw is used 
in this new vise, and the screw is equipped with a re- 
movable nut. The buttress thread gives a full 50 per 
cent greater strength than a square thread of the same 
pitch. It is heaviest at the root, with its extra metal 
and extra strength just at the point where the strain 


is greatest. The Athol No. 1115 pipe vise handles pipe - 


from % in. to 6 in., has jaws 5 in. wide, weighs 137 
Ib. and is available in the stationary-base type only. 


‘Two Boiler Shop 
Tools 


Two devices which assist greatly in connection with 
boiler work at the Denver, Colo., shops of the Chicago, 
Burlington & Quincy are shown in the illustrations. The 
first is a power attachment for cutting off and rolling 
flues in the front end. This device consists of a revers- 
ible air motor with power attachment and worm-gear 
drive to a 6-ft. cutter bar, this bar being mounted on a 
3-in. horizontal steel tube suitably supported by brackets 
bolted to the boiler front ring. A gear box makes two 
speeds available for use, dependent upon whether large 
flues or small tubes are being cut. Reference to the il- 
lustration shows that the cutter bar is capable of swing- 
ing vertically or sliding horizontally on the 3-in. hori- 
zontal tube. The machine may thus be used for cutting 
an entire set of flues without resetting the supporting bar 
and_brackets, as required with most other types of flue 
cutting machines. 

The cutter bar has a telescoping bar and universal 
socket arrangement to accommodate various lengths, de- 


Easily handled device for counterboring rivet holes in flue sheets 


pendent upon the angle of cutter bar adjustment neces- 
sary for any particular tube or flue. Only one knuckle 
joint is necessary with this arrangement, and in view 
of the rigidity of the drive, very satisfactory work is 
performed and a longer life assured for the cutters. The 
safety factor is also important, as the machine is strongly 
made and designed so as to present little opportunity for 
personal injuries. The rubber hose connection to the 
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Efficient power attachment for cutting off and rolling boiler 
tubes and flues 


air motor and conveniently accessible control levers re- 
quired for one-man operation are shown in the illustra- 
tion. 

The device shown in the second illustration is an 
unusually compact and effective arrangement for counter- 
sinking the rivet holes in flue sheets. This consists of 
a steel frame to which is attached an angle motor for 
operating the countersink and a small cylinder and air- 
operated plunger which backs up the countersink and 
provides the necessary feed. A convenient handle is 
welded to the frame for greater ease in adjustment of the 
device and the air line to the cylinder is installed and 
connected so that when air is applied to operate the motor, 
pressure in the cylinder pulls the countersink into the 
rivet hole. The overall length of this device is approxi- 
mately 24 in. The cylinder has a 4-in. bore and 3-in. 
stroke. The air line is made of %-in. steel pipe and the 
air pressure used is that of the shop line, or about 100 
Ib. per sq. in. 


The use of a graduated scale on a steam hammer in conjunction with 
an adjustable pointer which may be set at zero avoids the 
necessity of calipering stock while being forged 
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d The paint shop showing the well-distributed daylight and the unit heaters mounted overhead 

is 

“ Beech Grove 

, Paint Shop 

e 

<i- The passenger-car paint shop of the New York Central 
in. System at Beech Grove, Ind., was rebuilt in 1930, mod- 
he ern heating, lighting and spray-painting equipment be- 
00 ing installed. Additional improvements have been made 


from time to time and the painting operations revised 
until this shop is now one of the best equipped passenger- 
car paint shops on the system. 

The main building is 444 ft. long by 184 ft. wide, and 
houses 20 tracks, spaced on 20-ft. centers and made 
long enough to accommodate two cars per track. An 
80-ft. by 97-ft. room is partitioned off on the west side 
of the shop at the north end and provided with forced 
ventilation and canopy exhaust hoods over Tracks 1 to 
4, inclusive, which are used in all point-spraying opera- 
tions on car exteriors and interiors. Tracks 5 to 17 are 
used in preparing cars for the spray room and trimming. 
Tracks 18 and 19 are scrub tracks and Track 20 is used 
mostly for special storage purposes. 

Adjacent to the car-spraying room is an 82-ft. ‘by 
80-ft. room on the east side of the shop at the north 
end, used in the spraying of all parts of the passenger- 
car trim, furniture, etc., as well as certain roadway ma- 
terials. The glass room, paint storage and mixing room, 
office, etc., are located in a 24-ft. by 124-ft. lean-to 
against the side of the main shop building adjoining the 
varnishing room. A similar lean-to on the east side at 
the south end of the building provides space for lockers, 
toilets, the electrical foreman’s office and the battery- 











with charging room. The south end of the main shop build- 
A self-propelled painting dolly which can be steered. ing is partitioned off for.a distance of approximately 38 
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One of the spray booths in the varnish room 


ft. to provide for a battery-washing room and an elec- 
trical workshop. The roof of the paint shop is made as 
nearly fireproof as possible and thoroughly insulated 
with two courses of 15-lb. asphalt laid between two 
courses of 30-lb. felt. The partitions are fireproof and 
provided with sliding fire doors where necessary. 


Adequate Provision for Lighting and Heating 


By means of the alternate high- and low-roof construc- 
tion afforded in the main paint-shop building a sub- 
stantial amount of north light is available to supplement 
that of the large steel sash windows and excellent light 
is provided within the shop during daylight hours. For 
night painting operations adequate illumination is fur- 
nished by means of eighty-four 200-watt overhead lights, 
mounted in vapor-proof fixtures just below the roof 
trusses. 

Particular attention.is also paid to maintaining a 
temperature of not less than 65 deg. F. in the paint 
shop at all times. This is made possible by the well- 
insulated roof construction in conjunction with the pro- 
vision of ample direct radiation around the doors and 
side walls, supplemented by eight overhead heating units 
located in the center aisle and used only in the severe 
cold weather. These heating units include six in-the main 
shop and two in the varnish room. They are compac‘ 
electric motor-driven units which take in shop air on one 
side and blow it through steam-heating coils and back 
into the shop in three directions, as shown in one of the 
illustrations. A 15-hp. motor-driven fan with a maxi- 
mum capacity of 80,000 cu. ft. per min. furnishes warm 
air to the spray room to replace that removed through 
the exhaust stacks. This air is drawn from the uppe- 
part of the main paint shop and delivered through lars- 
rectangular galvanized-iron ducts to suitable openings i 
the east wall of the spray room at about an 8-ft. level. 

Originally, two. canopy-type exhaust hoods, each 91 
ft. long, were installed over Tracks 1 and‘2 in the spray 
room. The results with these were so satisfactory they 
have been supplemented by the installation of two more 
units of the same size over Tracks 3 and 4, so that four 
canopies are now available for the spray painting of cars. 
Each of these canopies is equipped with five 5-hp. 4? 
in. fan-type exhausters which may be operated indi. 
vidually or altogether, as needed. In addition a 7%4-hr. 
blower fan supplies air to floor ducts and suitable slots 
in the floor which direct a narrow curtain of air upward 
past each side of the car, conveying all fumes into th’ 
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The large switches on the right are for canopy exhaust fans and those 
on the left for curtain fans—Switchboards are kept locked and can 
be opened only by those duly authorized 


Luggage racks suspended for drying on small swing cranes on the 
varnish-room wall.—The galvanized iron ducts conduct warm shop 
air under pressure to the spray room 


overhead canopy. Distributing plates in the floor ducts 
assure delivery of the air at a uniform pressure through- 
out the length of the slots and the air velocity may be 
varied from 200 to 500 ft. per min., dependent upon the 
requirements. In order to conserve warm air in the 
spray room during cold weather, the exhaust stacks 
are provided with automatic dampers, each of which 
opens only when that particular stack is in operation. 

Ample illumination is provided by means of thirty 300- 
watt lights per canopy, these lights being mounted in 
vapor-proof reflectors at 6-ft. intervals along the lower 
edges of the canopies. This intensive light, thrown 
directly on the car sides where it is needed, is supple- 
mented by 200-watt overhead lights in the spray room. 

When passenger cars are sent to the Beech Grove 
shop for overhauling they are stripped and moved to 
the sandblast shed where a thorough cleaning job is 
done, which includes the removal of all old paint, dirt, 
rust and scale. Just as soon as the sandblast operation 
is completed a priming coat is applied by the spray 
method. In fact, all car parts are sprayed, except the 
roofs. Each car then moves to the coach shop for nec- 
essary repairs, all new work and welded joints beinz 
cleaned and touched up with the primer in the coac} 
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shop. The car is then moved outside of the coach shop, 
thoroughly blown out and the underneath parts sprayed. 
Sheet-metal shields, made to window size from second- 
hand car-roofing material, with 39-in. holes cut in the 
centers for ventilation purposes when painting the car 
interiors, are applied in place of the sash. After being 
moved into the paint shop the car exteriors are puttied 
and glazed where necessary and a coat of surfacer ap- 
plied. Exterior surfaces are sandpapered and the two 
coats of the railroad company’s standard finish applied. 
When quick-drying finishes are applied it takes a painter 
about 144 hrs. to spray each outside coat and these coats 
are applied one after the other with only 15 min. drying 
time between. 


Dolly for Exterior Spraying 


An unusually convenient, flexible and _ self-propelled 
painting dolly, shown in one of the illustrations, con- 
tributes to a saving of time in spraying operations. This 
dolly consists of a welded-steel frame constructed pri- 





marily of 2-in. and 14%4-in. angles and mounted on four 
6-in. steel-disc wheels with hard-rubber tires. The main 
dolly frame is 8% ft. long by 2 ft. 9 in. wide at the 
base and has a working platform 7% ft. long by 17 in. 
wide and 4 ft. 8 in. high. A supplementary hinged plat- 
form, thade of steel angles and heavy wire netting, as 
illustrated, may be swung and locked in a horizontal posi- 
tion 18 in. above the main platform to give additional 
height when needed. The hand rail, made of 34-in. pipe, 
is designed to provide a horizontal section 2 ft. 9 in. 
high above each platform and convenient side handholds 
assist in climbing onto the dolly from either end. 
Referring to the illustration, it will be noted that one 
pair of dolly wheels is mounted on automotive type axles 
arranged to be swivelled and steered by means of a small 
rod which extends vertically upward to the upper hand- 
rail level where it is bent and bracketed to form a steer- 
ing handle. At this same point on the upper handrail 
there is provided a brake handwheel and small pulley, 
connected by a belt to another pulley of the same size 





Exterior exhaust pipes and weather caps which are mounted on the roof of the spray room 
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The Beech Grove paint shop showing a railway mail car on the car hoist 

































A car under one of the canopy-type exhaust hoods 


riveted to the inside face of one of the fixed-axle disc 
wheels. By this construction the painter can readily 
steer and move his dolly a few feet at a time alongside 
the car as the painting progresses, without leaving the 
working platform, 

The car interiors are finished the same as the exteriors 
up to and including the sanding. Two coats of finish 
are applied inside, one day being allowed between coats 
for drying. Each coat takes two painters about three to 
four hours to apply. No masking is necessary on the 
interior, because the spray is used down to the side- 
plate molding, from the side-plate molding down to the 
window sill, and from the sill to the floor. The window- 
sill and side-plate molding are cut in afterwards with a 
brush. When this work is done the car moves back into 
the paint shop for the trimming operations. The car is 
lettered, finish trimmed and two coats of clear penciling 
finish applied over the lettering. As an example eight 
days are required for a complete refinishing job, includ- 
ing sandblasting and priming. 

The installation of such modern finishing facilities as 
are now in use at Beech Grove makes possible a wide 
application of such quickly applied and rapid-drying fin- 
ishes as lacquers, enamels and varnishes. 
cedure of refinishing a car using these various finishes 
follows along the same general lines as previously out- 
lined. 

In the case of cars requiring general repairs without 
sandblasting, the cars are brought in, scrubbed, touched 
up, abrasions repaired and putty applied. The cars are 
then sanded and the required finish applied. 


Work in the Varnish Room 


In the varnish room three spray booths are provided, 
each being equipped with a 3-hp. fan and an 18-in. ex- 
haust pipe. Interior trim is finished in this department, 
including seat bases, luggage racks, sash, lighting fix- 
tures and all other trim. Dining-car chairs and other 
furniture is finished here, as well as roadway materials, 
such as signal stands, switch lamps, etc. A revolving 
table is used in the spray booth and as many parts as 
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The pro- , 


possible laid on the table top and sprayed one at a time. 
Screws are dumped into a container equipped with wire 
screw racks so that only the heads are exposed for the 
spray. 

In finishing car-interior fittings luggage racks receive 
one primer coat and two coats of finish, then being sup- 
ported for drying on convenient swing cranes, hinged 
to brackets on the wall of the room. Sash is sprayed 
with the same finish as that of the car in which it will 
be placed. Miscellaneous sign work is also done in the 
varnish room, as well as glass cutting. 


Burnishing Costs Reduced 
With Alloy Rollers 


How tool modernization can increase efficiency and re- 
duce railroad maintenance expenses is illustrated by the 
alloy burnishing roller for finishing driving axle journals, 
car axle journals and various locomotive parts. The 
economy resulting from the use of this roller is effected 
because of the better and more lasting surface produced 
and because car journals, crank pins, truck axles or 
piston rods can be rolled after being sized, thereby 
eliminating a finish turning operation. Only one or, at 
most, two rollings are necessary to produce a wearing 
surface. Smoothness, as shown under a low-power mi- 
croscope, is attained to an extremely high degree. 

A number of railroads have standardized on this type 
of alloy roller for rolling car-axle and locomotive driving- 
axle journals, engine-truck axles, crank pins, air-pump 
rods, piston rods and various other locomotive parts. 
At many shops, piston rods are rolled in a standard 
engine lathe with the same type of roller as is used on 
car axle journals. The roller is held in a tool holder 
and set up against the rod as tightly as is necessary 
and the regular feed is applied. A 4-in. piston rod, 48 in. 
long, rolled in this way, can be completely burnished in 
15 min. At a surface speed of 150 ft. per min., and a 
feed of 34%6 in. per min., only one rolling is required. 
The alloy roller on this job has been in service for over 
two years. - 

Similar rollers at other shops have been in service 
for over five years, some having burnished over 21,000 


Close-up of the two opposed rollers rolling the right-hand journal of 
a car axle on a standard car-axle burnishing machine 
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A car-axle burnishing machine for producing two finished journals from size-turned surfaces at a rate of one every 7 min.—Ti.ese rollers 
have finished over 21,000 journals. ¥ 


car-axle journals without requiring any maintenance 
whatsoever. The low overall maintenance expense is due 
largely to the fact that the roller is made of an alloy of 
cobalt, chromium and tungsten, known as Haynes Stel- 
lite. The metal is quite hard, has a low coefficient of 
friction, and wears slowly. In addition, it retains a fine 
finish which is imparted to every piece which it bur- 
nishes. The use of the roller makes it just as easy to 
change a lathe over for burnishing as it is to change a 
cutting tool. 

A standard car-axle burnishing machine in service in 
another Eastern railroad shop makes use of four of these 
alloy rollers. These rollers are double opposed, two 
burnishing each journal of a car axle at the same time 
and finishing both journals in an overall time of 7 min. 
with the axle turning at the rate of 75 r.p.m. and a roller 
feed of 5% in. per min., the two journals, each 10 in. 
long, can be rolled in about 2 min... In this case, in 
order to insure absolute perfection in the journal sur- 
faces, each journal is rolled twice. 


Questions and Answers 
On the AB Brake 


68—O.—What size is the opening in timing choke 
153 and what duty does it perform? A—%,q in. It 
‘ontrols the third stage of brake cylinder pressure 
uild-up during an emergency application. 
69—O.—What size brake cylinder ts standard with 
his equipment? A.—10-in. by 12-in. 

70—O.—With what type piston is this cylinder 
equipped? A.—It is equipped with a hollow sleeve 
hich provides for a loose push rod that is attached 
) the lever and rods of the brake rigging. 

71—O.—With what kind of pressure head is the 
ylinder equipped? A.—It is equipped with two kinds: 
cne having lever brackets; one a plain head. 

72—O.—Where is the brake-cylinder pipe connec- 
‘on? A.—On the former the connection is located at 
the side of the lever bracket, and on the latter directly 
in the center of the head. 
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73—Q.—What type of connections are used? A— 
Three-quarter reinforced flanged union connection. 

74—Q.—Is it necessary to open the cylinder in order 
to lubricate it? A.—No. Tapped and plugged open- 
ings are provided for this purpose. 

75—Q.—Where is the lubricant applied to oil the 
piston sleeve and rings? A.—Through a tapped open- 
ing in the non-pressure head. 

76—Q.—Where are the openings for lubricating pis- 
ton and cylinder? A.—Plugs are located at the pressure 
end of the cylinder wall, top and bottom. 

77—Q.—How are the ports leading to these openings 
arranged? A.—They are so located as to deliver lub- 
ricant into a groove in the piston which is formed back 
of the packing cup and in front of a felt swab. 

78—Q.—What ts the advantage gained through the 
use of a swab? A.—The swab serves a double pur- 
pose. It prevents overflow from the groove to the 
non-pressure side of the piston when applying lubri- 
cant and distributes the lubricant along the cylinder 
walls with each application and release of the piston. 

79—Q.—What provision has been made to prevent 
entry of dirt? A.—The piston rod is ground true and 
the non-pressure head is fitted with three metallic 
packing rings, designed to form a seal, and also a felt 
swab. 

80—Q.—As it is essential for atmospheric pressure 
to enter the non-pressure end during release movement, 
what arrangement is provided? A.—The non-pressure 
head is fitted with a curled-hair strainer open to the 
atmosphere. 

81—O.—Describe this arrangement. A.—This strainer 
is of the cartridge type held in place by a breather 
cover which prevents flying dirt and water from con- 
tacting directly with the strainer. 

82—O.—What type packing cup is used? A—A 
cup formed to fit the piston head and not cut out in 
the center. The cup is snapped on, over a shoulder 
which is machined on the piston head, no follower plate 
and studs or expander ring being required. 


Combined Dirt Collector and Cut-Out Cock 


83—Q.—What is this device composed of? A—A 
combination of a dirt collector and cut-out cock, pro- 
vided with bolting flanges for pipe connections. 
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84—O.—What are the positions of the cut-out cock 
handle? A.—Vertical when open—horizontal when 
closed. 

85—O.—What type of dirt collector is used? A.— 
The standard check valve type, with detachable dirt 
chamber. 

86—O.—What is the purpose of the umbrella shaped 
check valve? A—To hold the collected dirt in the dirt 
chamber under all conditions of air-brake operation. 

87—O.—What occurs during a heavy reduction, such 


as during an emergency application. A—The check. 


valve seats against a machined seat in the body, shutting 
off communication between the dirt chamber and the 
dirt collector outlet. 

88—O.—What happens, in the event of dust or dirt 
collecting on top of the check valve? A.—The valve is 
so designed and placed on the stem as to permit a rock- 
‘ing motion which shakes off the dust or dirt into the 
dirt chamber. 

89—O.—What must be done in order to clean the 
dirt collector? A.—lIt is only necessary to remove two 
nuts to drop the dirt chamber for cleaning. 


Reservoirs 


90—Q.—How is the question of air storage taken 
care of? A.—By means of a two-compartment reser- 
voir, one for auxiliary and one for emergency reservoir. 

91—O.—What is the design of this reservoir? A.— 
Two designs are in use, one of welded steel construc- 
tion, provided with mounting brackets at the top, and 
with the interior treated with the No-Ox-Id process 
for rust prevention, while the other reservoir is of 
cast metal. 

92—O.—Is the latter made of a single casting? A— 

(Continued at top of next column) 


Spreader for Sawing 
Thin Boards 


To prevent boards or other thin lumber from closing-up 
after it passes through the rip saw the planing mill 
foreman on one railroad devised a spreader which is 
secured to the saw table directly in back of the saw and 
which follows through the saw grove, spreading the 
lumber sufficiently to prevent its closing up and binding. 

The spreader is made from tool steel and is ground 
to a knife edge at the front to a thickness of 4g-in. 
larger than the saw thickness. This device will eliminate 
many accidents in the mill and will permit one man to 
handle many jobs that ordinarily require two men to 
handle, especially on thin material. 





The spreader follows the saw in the groove 


No. It consists of three castings, a separation plate 
and two flanged chambers. 

93—Q.—Are the flanged chambers identical? A.— 
Yes, except that one section has a double lug, and the 
other compartment has only one lug. 

94—O. —What care must be taken when assembling 
the sections? A.—That the separation plate is so placed 
that the letters “AUX” on a projecting lug on the 
plate are facing the auxiliary reservoir chamber, or 
that the lug marked “EMERG” faces the chamber 
which is used for the emergency reservoir. 

95—Q.—Which reservoir section has the greater vol- 
ume? A.—The emergency reservoir, due to the fact 
that the separation plate, (which is shaped like a wash 
bowl) is so placed as to have the convex face project 
into the auxiliary reservoir chamber. 


Preservative Coating for 
Wood, Metal and Other Surfaces 


Pure metallic copper of extreme fineness and of the 
irregular flaky structure known as “dendritic” can now 
be applied to iron, steel, wood, concrete, or other sur- 
faces which require a protective coating. This new 
coating is being produced by the American Coppercote, 
Inc., 480 Lexington Avenue, New York, N. Y., under 
the name Coppercote. 

All types of corrosion problems were taken into ac- 
count in the development of Coppercote which involved 
the production of a special vehicle in which the minute 
flakes of pure metallic copper remain in perfect suspen- 
sion. While the coating is being applied, a physico- 
chemical reaction occurs between the particles of cop- 
per and its vehicle. Since the copper is dendritic in 











Coppercote applied to the panels of a badly rusted gondola car. The 

heavy scale on two end panels was chipped off and the corrosion 

burned onto the plates with a blow torch.—This shows the condition of 

the Coppercote after 15 months exposure—There is no indication 
of rust breaking through the surface 


structure rather than granular, a closely knit coating 
results which, when set, forms a tough hard metallic 
surface. When applied to a surface of ferrous metal 
it is claimed that corrosion will be prevented completely, 
and when applied to a surface already rusted, it will 
arrest any further corrosive action. It is said that the 
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Coppercote will not crack, scale nor chip as a result 
of extremes of temperature nor is it affected by the 
ultra-violet rays of the sun. 

A turbulent action which takes place when Copper- 
cote is applied causes it to spread itself automatically and 
to work its way into every pore of the coated surface 
to which it becomes thoroughly united. The result is 
a sealed metallic surface said to be permanently im- 
penetrable by either air or moisture and therefore a 
positive protection against corrosion. This action throws 
off every air bubble and closes every pin hole, but more 
important than this, there occurs a definite stratification 
of the metallic copper and its vehicle. The copper par- 
ticles combine and adhere closely to the base while the 
vehicle rises and forms a second protective film. The 
phenomenon permits the use of various colors in the 
vehicle. 

Coppercote has been demonstrated to be a non-con- 
ductor of electricity. Due to the insulative character 
of the coating, destructive electrolytic action is impos- 
sible. 

Many severe tests covering a period of several years 
have demonstrated that Coppercote is an effective pre- 
servative coating suitable for a variety of surfaces and 
conditions. Coppercote has resisted corrosion on steel 
columns under conditions of extreme dampness; .on 
deeply corroded specimens of angle iron buried in coal 
cinders for one year; on steel specimens buried in al- 
kaline soil for two years, and on steel panels immersed 
in gasoline for extended periods. In another instance 
a heavy steel test specimen was treated with Copper- 
cote and attached to a pier in Long Island Sound in 
such a position that at low tide the specimen was ex- 
posed to the elements and to the sun while at high tide 
it was completely submerged. This test was carried on 
for a number of months and at its conclusion it is re- 
ported that the specimen was found to be in perfect 
condition. 

It has been demonstrated that the application of Cop- 
percote to wooden structures provides effective protec- 
tion against the termite and also against marine borers 
including the teredo and limnoria. Extensive tests on 
wooden panels conducted in waters where marine bor- 
ers are prevalent revealed that the panels after sub- 
mersion for many months were completely protected. 

In addition to its corrosive proofing qualities, Cop- 
percote is fire resistant and its application to wooden 
structures will reduce fire hazards. Also, concrete floors, 
brick walls and similar surfaces can be waterproofed 
by treatment with Coppercote. 


Improved Spray Fluid Nozzles 
And Atomizer Heads 


The Paint Spray Equipment Division of the Alexander 
Milburn Company, 1493 W. Baltimore St., Baltimore, 
Md., announce major improvements in atomizer heads 
and fluid nozzles for their paint spray guns. The fluid 
nozzle is of an improved design and incorporates fea- 
tures which make it a more efficient and economical unit 
for spraying various materials. It is made of a high 
grade, wear-resisting steel and has a long tapered seat 
which is accurately machined and burnished for perfect 
alignment with the atomizer head. The air passages are 
closely spaced and provide a large annular air supply 
to the atomizer head for increasing the effectiveness of 
‘the atomized spray. The internal tapered seat is fin- 
ished to exacting specifications allowing the paint needle 
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point to seat accurately and prevent dripping or spat- 
tering. One particular feature is that the nozzle is ma- 
chined to seat on the base of the thread of the head, 
keeping paint or other material out of the threads and 
thereby eliminating clogging. 

The bronze atomizer head is of one-piece design and 
is made with straight air passages, eliminating friction 
and rendering it easy to clean. Air requirements are 
provided by large nonfrictional air passages and ex- 
pansion chambers which increase the velocity and vol- 
ume for producing atomization at lower pressures. 

These fluid nozzles and atomizer heads are manufac- 
tured for siphon or force feed and in sizes and styles to 
handle any type of material from the finest lacquer to 
the heaviest synthetic enamel. 


Portable 
Paint Sprayer 


Development of a rubber-tired portable paint-spraying 
unit has been announced by the Binks Manufacturing 
Company, 3114 Carroll Avenue, Chicago, Ill. Mounted 
on a wheeled base, the unit consists of a %4-hp. electric 
motor, an air-compressor unit, a pressure tank with a 
capacity of 2 gal., a standard Binks bleeder-type spray 
gun with adjustable nozzle, and various lengths of rub- 
ber hose. A 4-hp. gasoline motor may be used where 
electricity is not available. Complete, the outfit weighs 
180 lb. The spray gun furnished with the unit is a 
Binks Thor model 6B gun, recommended for touch-up 
and fine-finish work. An alternate spray gun with a 
flat nozzle or round and angle sprays can be used for 
maintenance work. 

The compressor is a two-cylinder air-cooled unit, with 
a bore of 2% in. and a stroke of 134 in. It has a work- 
ing pressure of 45 lb. and is driven by a V-belt from 
the electric motor. The air chamber is equipped with 
a drain cock and safety valve set at 60 lb. pressure. 
The chamber also serves as an oil and water extractor. 

The pressure tank is equipped with one air-pressure 
regulator and gage, and a safety valve set for 60 lb. 
pressure. Three lengths and types of hose are provided, 
including a 25 ft. length of air hose from the compressor 
to the tank, a 12 ft. length of %4-in. air hose from the 
tank to the gun, and a similar length of 34-in. hose and 
connections to go from the tank to the gun. 





Binks portable paint-spraying unit for touch-up and fine-finish work 
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Among the 


Clubs and Associations 





Toronto Rattway CLus.—W. A. New- 
man, mechanical engineer of the Cana- 
dian Pacific, will discuss The Railway 
Equipment of the Future at the Novem- 
ber 23 meeting of the Toronto Railway 
Club to be held at 7:45 p.m. at the Royal 
York Hotel, Toronto. 


New YorK RarLtroAp CLus.—The New 
York Railroad Club will hold its annual 
dinner on Thursday evening, December 
10, at the Commodore Hotel, New York. 
Herbert W. Wolff, senior vice-president 
of the American Car & Foundry Com- 
pany, is general chairman of the General 
Committee in charge of the affair. 


SoUTHERN AND SOUTHWESTERN RalL- 
way CLus.—Electric Welding will be the 
subject of a paper to be presented by A. 
M. Candy, consulting engineer of the Hol- 
lup Corporation, before the meeting of the 
Southern and Southwestern Railway Club 
to be held at 10 a.m. on November 19 at 
the Ansley Hotel, Atlanta, Ga. 


Car ForEMEN’S ASSOCIATION OF CHI- 
caco.—The annual meeting of the Car 
Foremen’s Association of Chicago, held 
Friday, October 16, at the LaSalle Hotel, 
was devoted primarily to an evening of 
entertainment under the direction of R. 
M. McKisson, American Steel Foundries, 
chairman of the social committee, about 
500 members and guests of the association 
being present to enjoy the festivities. At 
a brief preliminary business meeting pre- 
sided over by President C. O. Young, IIli- 
nois Central, credit for the unusually 
favorable condition of the association both 
as regards membership and finance was 
given to President Young and to the good 
work of an active booster committee 
headed by K. A. Milar, Milar & Company, 
Chicago. { At the close of the business 
meeting, the. following officers were elected 
to direct the activities of the association 
in the coming year: President, J. S. Ac- 
worth, supervisor of equipment, General 
American Tank Car Corporation; first 
vice-president, F. A. Shoulty, general car 
foreman, Chicago, Milwaukee, St. Paul & 
Pacific; second vice-president, P. B. Rog- 
ers, car shop superintendent, Atchison, 
Topeka & Santa Fe; treasurer, C. J. Nel- 
son, superintendent, The Chicago Car In- 
terchange Bureau; secretary, George K. 
Oliver, assistant passenger car foreman, 
Baltimore & Ohio Chicago Terminal. The 
board of directors includes W. Snell, C. 
M. St. P. & P.; F. L. Kartheiser, C. B. 
& Q.; A. W. Berger, C. & N. W.; J. C. 
Shreeve, E. J. & E.; C. W. Broo, N. Y. C. 
& St. L.; G. C. Christy, I. C.; J. S. Ac- 
worth, General American Tank Car Cor- 
poration; F. R. Callahan, Pullman Com- 
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pany; R. R. Hawk, Wilson Car Lines; 
A. E. Smith, Union Tank Car Corpora- 
tion; K. A. Milar, Milar & Company, and 
W. J.. Demmert, Griffin Wheel Company. 


A.S.M.E. Annual Meeting 


A minimum of simultaneous technical 
sessions have been arranged for this year’s 
annual meeting of the American Society 
of Mechanical Engineers to be held at 
the Engineering Societies building, New 
York, November 30 to December 4, in- 
clusive. Recourse is being had to two 
evening sessions, Monday, November 30, 
and Thursday, December 3, and to an 
increased number of gatherings, some com- 
bined with luncheons, at which the panel 
method will permit discussion of present 
trends and topics of interest in general 
and special fields. Among the discus- 
sions planned, to be conducted by the panel 
method, will be one Wednesday afternoon, 
December 2, in honor of George Westing- 


* -*« * 





Globe photo 

Recently built Diesel engines being prepared 
at the Crewe (England) works of the London, 
Midland & Scottish Railway for a day’s work 





house, at which former associates will 
discuss his engineering achievements. The 
annual dinner will be held on Wednes- 
day evening, December 2. 

The program in. part is as follows: 


Tvuespay, DrEcEMBER 1 
p.m. 
Railroads 
The Use of Alloy Steels for Side Frame and 
Bolsters of Freight-Car Trucks, by D. S. 
Barrows 
Report on Railroad Aerodynamics Subcommittee 
=. grew Division (to be presented by 
title 
Progress Report of Railroad Mechanical Engi- 
neering 


: 4:30 p.m. 
Westinghouse Ninetieth Anniversary 


8 p.m. 
Honors Night 
Towne Lecture, by Dr. James Rowland Angell, 
president of Yale University 


WEDNESDAY, DECEMBER 2 
9:30 a.m, 
Cutting Metals 
Cemented Carbide Tool Maintenance and Appli- 
cation, by J. St. Clair 


2 p.m. 
Machinery and Springs 
Discussions of Spring Problems To Include Rub- 
— Springs, Helical Springs and Spring Mate- 
rials 
Bearing Oil-Ring Performance, by R. Baudry 
and L. M. Tichvinsk 
Quieting Machinery, with demonstrations by E. J. 
Abbott 


6:30 p.m. 
Annual dinner and Thurston lecture, Astor Hotel 


Tuurspay, DeEcEMBER 3 
: a.m. 


: Management 
(Jointly with Society for Advancement of 
Management and Personnel Research Federation) 


Dealing with Workers Today 

Modern Principles and Practice of Manufacturing 
Organizations in Employee-Employer Relation- 
ship, by W. G. Marshall, T. I. Phillips, J. H. 
Priest, and R. M. Rumbel—Representatives of 
the Westinghouse Electric & Manufacturing 
Company 


Corrosion-Resisting Metals— 
Symposium 
Introduction to Corrosion Resistant Metals, by 
. Speller 
Aluminum and Its Alloys, by E. H. Dix, Jr., 
and R. B. Mears. 
Construction and Use of Lead Equipment, by 
G. Hiers 


2 p.m. 
Corrosion-Resisting Metals— 
Symposium II 
Zinc in the Chemical Industries, by E. A. An- 
derson 
Cast Iron, by Dr. H. L. Maxwell 
Copper and Copper-base Alloys, by R. A. Wilkins 


nee Management 
Training to be Skilled Workers 
Symposium sponsored by eo eee Division, 
Committee on Education and Training, Society 
for Advancement of Management and Per- 
sonnel Research Federation 
eale, superintendent, Ford Motor Car 
Company schools, will discuss the selection oi 
ven and their training to operate m2- 
chines 
Chas. G, Simpson, Philadelphia Gas Works, wi!! 
discuss adult education 


8 p.m. 
Corrosion-Resisting Metals— 
: Symposium III 
Corrosion-Resistant Steel, by J. H. Crickett 
Nickel and Nickel-Base Alloys, by F. L. LaQue 
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A Delaware, Lackawanna & Western Pacific type passenger locomotive remodeled at that road’s 
Scranton (Pa.) shops to effect a semi-streamline exterior—The finish is in black with chromium 
striping, trim and skirting below the running boards and silver-leaf lettering and striping on 





Link Motion Valve Gear — 
A Correction 
THE first equation in the formula ap- 
pearing with Fig. 2 at the top of page 
392 of the September issue of the Railway 
Mechanical Engineer is incorrect. It 


should be 
Vn : Ve = Vx: So 


Clinchfield Rail Lubricator— 
A Correction 


On page 397 of the September issue of 
the Railway Mechanical Engineer the oil- 


consumption cost per mile of curves per’ 


month is given as $.094. This should be 
$.94., 


Power Reverse Gear Agreement 


Approved by A.A.R. 


AN agreement reached between commit- 
tees representing the carriers and the loco- 
motive brotherhoods governing the instal- 
lation of power reverse gears on locomo- 
tives was approved by member roads of 
the Association of American Railroads at 
a special meeting at the Blackstone hotel, 
Chicago, on September 25. Under the 
agreement all locomotives built after Sep- 
tember 1, 1936, are to be equipped with 
power reverse gears, while all locomotives 
used in road service and weighing 150,000 
lb. or over on drivers, and all switching 
locomotives weighing 130,000 Ib. or over 
on drivers, are to be similarly equipped 
when they are placed in the shops for ma- 
jor repairs; this not later than January. 1, 
1942, unless the management and repre- 


sentatives of the employees on individual: 


roads agree otherwise. 

Negotiations on behalf of the railroads 
were conducted by Ralph Budd, president 
of the Chicago, Burlington & Quincy; M. 
W. Clement, president of the Pennsylva- 
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nia; L. A. Downs, president of the IIli- 
nois Central; J. B. Hill, president of the 
Louisville & Nashville; F. W. Sargent, 
president of the Chicago & North West- 
ern; F. E. Williamson, president of the 
New York Central, and J. J. Pelley, presi- 
dent of the association. 

The question of installing power reverse 
gears in locomotives has been under con- 
sideration for several years. On January 
18, 1933, the Interstate Commerce Com- 
mission, after hearings, issued an order 
directing the railroads to equip their loco- 
motives with power reverse gears before 
January 1, 1937. The order of the com- 
mission was entered on a complaint of the 
Brotherhood of Locomotive Engineers and 
the Brotherhood of Locomotive Firemen 
and Enginemen, which alleged that manu- 
ally operated reverse gears are inherently 
unsafe and unsuitable in principle and de- 
sign, subjecting the traveling public to un- 
necessary peril and violating the boiler 
inspection act. In June, 1933, the Ameri- 
can Railway Association and the Ameri- 
can Short Line Railroad Association asked 
the federal district court for the Northern 
district of Ohio to set aside the commis- 
sion’s order, and on November 24 of that 
year the order was annulled by three fed- 
eral judges in court at Cleveland. On 
January 7, 1935, the Supreme Court of the 
United States affirmed the decree of the 
lower court, basing its decision on the 
ground that the commission could make an 
order of the kind only in the interests 
of safety, and that there was an absence 
of any real finding that safe operation re- 
quires the discontinuance of the manual 
reverse gear and the substitution of the 
power reverse gear. Upon the request of 
the Brotherhood of Locomotive Engineers, 
the commission reopened the case on Oc- 
tober 29, 1935, and briefs were filed in 
July, 1936. Since the commission has not 
rendered its decision, this agreement is ex- 





pécted to result in the dismissal of the 
proceedings. 


Missouri Pacific Rebuilding 
Enginehouse 


THe Missouri Pacific has awarded a 
contract for rebuilding its enginehouse at 
Osawatomie, Kan., which was recently 
largely destroyed by fire, to the S. Patti 
Construction Company, Kansas City, Mo. 
As in the case of the old structure, the 
new enginehouse will consist of eighteen 
110 ft. and 120 ft. stalls. 


R. F. & P. Plans Additions to 
Acca Terminal 


Tue Richmond, Fredericksburg & Poto- 
mac has authorized additions to its Acca 
locomotive terminal at Richmond, Va. 
The plans call for a machine and repair 
shop and new storehouse building with 
the necessary tracks; removal and recon- 
struction of the boiler shop and the re- 
moval and relocation of machine tools, etc. 
The work, being carried out by company 
forces, will cost about $135,000. 


Heavy Train Demonstration 
on Union Railroad 


Presipent R. T. Rossell of the Union 
Railroad Company, together with Presi- 
dent George H. Houston and Vice-Presi- 
dent Robert S. Binkerd of the Baldwin 
Locomotive Works, were hosts to a large 
party of railroad executives assembled in 
Pittsburgh, Friday, October 9, to witness 
a demonstration of the powerful switch- 
ing and transfer locomotives which were 
built by the Baldwin Locomotive Works 
for the Union Railroad and which have 
been in service since last spring. The 
locomotives, with an 8,000-ton train, were 
operated over a ruling grade of 1.39, which 
is more than two and a half miles long. 

(Turn to next left-hand page) 
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[hese locomotives, which are of the 0-10-2 
type, have 6l-in. driving wheels, 28-in. by 
32-in. cylinders, and a total weight for 
the engine of 404,360 lb., with 343,930 Ib. 
on the driving wheels. They exert a trac- 
tive force of 90,900 lb. and are equipped 
with reversible boosters, driving on the 
front tender truck, which develop a trac- 
tive force of about 17,000 lb. at starting. 


cipal shops. The reconditioning and re- 
pair of 100 freight locomotives are included 
in the program. To perform the special- 
ized work of locomotive rehabilitation re- 
quires the return of 250 employees at 
Baltimore, (Mt. Clare), Md., 150 at Cum- 
berland, 150 at Glenwood, Pa., and 175 at 
DuBois, a total of 725 employees. Work 
will also start shortly on the rebuilding 
of 1,000 box cars, in the car shops at 
Cumberland, Md., Keyser, W. Va., Du- 
Bois, Pa., Chillicothe, O., and Washington, 
Ind. The work will require the re-employ- 
ment of 550 carmen. When completed, the 
cars will be of the all-steel type, with the 


Equipment Improvement 
Programs 


Tue Baltimore & Ohio has started work 
on locomotive repairs in four of its prin- 











New Equipment 


LocoMOTIVE ORDERS 


, Road No. of locos. Type of loco. Builder 

. i RR IPOS «spake -6-< . 
Atch:son, Topeka & Santa Fe 1 7 } hidite Riek Wks 
Birmingham & Southern............. 5 900-hp. Diesel-elec. Electro-Motive Corp. 
OE nn ata ccaeanceseea 5? 4-8-2 Baldwin Loco. Wks. 

: ee 4-6-2 Lima Loco. Wks. 
Detroit & Toledo Shore Line........ 3 2-8-2 Lima Loco. Wks. 
Eee eee 10 2-10-4 Lima Loco. Wks. 
Universal Atlas Cement Co......:... 1 600 hp. Diesel-elec. 

switcher American Loco. Co. 


LocoMoTIVE INQUIRIES 


Chicago, Milwaukee, St. Paul & Pacific 30? Be eae Bere are 
1 ee ee rer ae 
7 | Se SBR erator arte one 
Denver & Rio Grande Western...... 5 SS a I oe ee se ee 
10 eh te ane OC nabecarabens 
New York Central System...... 25 MN 2) 8) 8 Pair ee nash 
258 i A a ree ree re 
ee ee eee , 20 Mel aa Sess enters 
NON oct cictccceceseeeee 4 See Semmes mer ears es 
7 eS SY ON Aa ota o o an aac te 
Wheeling & Lake Erie.............. 10 Re oii “Si Se ches eae 
FREIGHT Car ORDERS 
Road No. of cars Type of car Builder 
Bethlehem Steel Co...........-.. 0s 70-ton hopper Company shops 
Chicago & Eastern Illinois........... 500 50-ton box Gen. American Trans. Corp. 
Cincinnati, New Orleans & Texas Pacific 10 Koppel air-dump Pressed Steel Car Co. 
Kansas City Southern............ -. Se Box Pullman-Std. Car Mfg. Co. 
300 Box Gen. American Trans (Corp. 
100 Gondolas Mt. Vernon Car Mfg. Co. 
Kennecott Copper Corp.............. 250 100-ton ore Pressed Steel Car Co. 
MRM COG a civccc cece ceases secees 200 Gondolas Company shops 
200 Auto.-box Company shops 
St. Louis Southwestern............ ‘ 50 oe underframes for American Car & Fdry. Co. 
at cars 
ES I Se 400 * 55-ton hopper Wabash Car & Equip. Co.5 
FREIGHT Car INQUIRIES 
Chicago, Rock Island & Pacific....... 350 Oe katate ta enon 
. RINNE 6; 4 7aSviae sais, sl oohes-s v= 
ee 20 ee ee eee 
Gulf, Mobile & Northern............ 100 Gondola OS AE in!) Jit oma ny Bidar ate cs 
150 a tes ed Fi es ie Fe a oe 
400 & NS a ry ee a a wares 
RNR one a trae al oie aie d:6 6.5.9 «6 or 4 I UN ole wane ee 
Western Pacific 100 _ SiR Bes rer es prs 
50 eee ee ea eee. 
PASSENGER CaR ORDERS 
Road No. of cars Type of car Builder 
Kansas City Southern............... 47 Coaches 
= * 17 Comb. dining and Pullman Std. Car Mfg. Co. 
chair car 
PassENGER CAR INQUIRIES 
Chesapeake & Ohio.......... sesseenee 3 COR PASE sco seis wins n's.d cece 
Chicago, Rock Island & Pacific...... 6. 
iG oath beuneae te Tel Sibouriteccaeiraaste . 
Seaboard Air Line............0es00. NE i se hain ema ra 


1The five mountain type locomotives will each cost about $125,000. While they are primarily 
intended for use in freight service, they will be so fast that they can be used for speedy passenger 
service with long trains. They will be 105 ft. long and weigh over 396 tons each. The tenders 
will have a capacity for 20,000 gallons of water and 21 tons of coal. e 5 locomotives of the 
Pacific type will be built for speeds as high as 90 m.p.h. They will be used on fast trains such 
as The Minute Man, The Pine Tree Limited, The Kennebec Limited, The Cannonball and The Gull. 
These locomotives will cost about $100,000 each. They will have driving wheels 80 in. in diameter 
and the tenders are to be eqnioped with an auxiliary or booster engine used as an aid to smooth 
starting of long and heavy trains. Delivery of the new passenger locomotives is expected in 
December and the freight locomotives will be delivered the first part of the year and will go 
into service as fast as they arrive. Both the freight and passnger locomotives will be equipped 
with an automatic device which records on a tape the speed at which the engine is operated all 
the time it is moving. They will also be equipped with mechanical stokers. ‘ k 

2? The freight locomotives, which will have a traction effort of 70,000 Ib., will necessitate an 
expenditure of $650,000 for the replacement of turntables, the enlargement of enginehouse stalls and 
the strengthening of bridges in the territory where they are to operate. The passenger locomotive 
will be the same type as the three now in service on the Hiawatha. 

®For service on the Pittsburgh & Lake Erie. 

* Authorized by the federal district court. 

5A subsidiary of the Wabash. 

6 Alternate bid. 

™To be air conditioned. 

*The Rock Island, subject to the approval of the federal district court and the Interstate Com- 
merce Commission, will purchase six light-weight streamlined trains at a cost of approximately 


el-electric and 


$2,500,000. Alternative bids have been asked on aluminum and stainless steel and Dies 
steam motive power for three and four car trains. 
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covered-wagon top which the B. & O. 
developed last year. 


Denver Zephyr Averages 83.3 
M.P.H. on Record Run 


A NEw world’s record for railway speeds 
was established by the Chicago, Burlington 
& Quincy cn October 23, when part of the 
equipment of one of its new Denver 
Zephyrs—six body units on ten trucks 
and a two-unit locomotive—covered the 
1,017.22 miles from Chicago to Denver in 
12 hr. 12 min. 27 sec., an average speed 
for the entire distance of 83.33 m.p.h. 
This train, which had come from the build- 
ers only a few days before, left the Union 
station, Chicago, at 7 a.m. (Central Time) 
and arrived at the Union station in Denver, 
Colo., at 6:12:27 p.m. (Mountain Time). 

On this run, which was made without a 
stop, a maximum speed of 116 m.p.h. was 
attained near Brush, Colo., while 26.6 con- 
secutive miles were covered at an average 
speed of 105.8 m.p.h. in Illinois. The fast- 
est between-station average, 107.30 m.p.h. 
for 6.11 miles, was made during this 
stretch. The train traveled from Lincoln, 
Nebr., to Denver, a distance of 482.66 
miles, with a net rise in altitude of 4,035 
ft., in 326 min. 32 sec., an average speed 
for this distance of 88.69 m.p.h. 

In addition to the stretch of 26.6 miles 
at over 100 m.p.h. mentioned above, the 
Denver Zephyr also operated at speeds 
above 100 m.p.h. between stations for the 
distances and speeds shown below: 


Miles Av. m.p.h 
SME oad faints aces cuss kcacacnesyio a 102.76 
MS lo Sete ances ad aes tie 102.75 
WAM akc ogo niera tole a Secale in 104.16 
MOE tiie een a chic <bean cae 103.58 
kT PEN ne Uren 101.36 
LS. RAR ee anne gare ne 100.39 
eS ee She rete Te ee 100.48 
RE 3 Scdadcwanabusocnietcs 104.18 


Since this run bettered the records es- 
tablished by the original Zephyr—a three- 
unit articulated train—on May 26, 1934, 
when it ran from Denver to Chicago in 
13 hr. 5 min. (at an average speed of 77.5 
m.p.h.), comparisons between the two runs 
are interesting. Since the route of the 
original Zephyr was into the Century of 
Progress exhibition grounds in Chicago, 
instead of into the Union station there, its 
mileage was 1,015 miles, or two miles less 
than the record run on October 23. The 
following table gives a comparative log 
of the two record runs: 


ORIGINAL ZEPHYR > 
Time 


Distance Av. 

Miles in, 

Halsted St.-Aurora 358, 28 18 
Aurora-Galesburg .... 124.4 86 0 
Galesburg-Ottumwa ... 117.4 92 25 76.3 


Ottumwa-Creston ...... tos. Si. 2s 744 
Creston-Pacific Jct. .. 82.1 60 52 80.9 
Pacific a Sa 59.6. 58 22. . 61.2 
Lincoln-Hastings ...... Son 2s. a. Tez 
Hastings-McCook ..... 1320: 97 °41 - 81.1 
McCook-Akron ........ 142.9. .97. 45 87.7 
Akron-Denver ....... 113.4. 97 235 68.6 
DENVER ZEPHYR 
Halsted St.-Aurora 35.8 30 3 284 
Aurora-Galesburg - 124.4 81 25 91.6 
Galesburg-Ottumwa 117.4... So . 25... 82:4 
Ottumwa-Creston ..... isis. 88. 3S 77 
Creston-Pacific Jct. .... 82.1 56 48 86.7 
Pacific Jct.-Lincoln .... 59.6 59 5 60.5 
Lincoln-Hastings ...... gt eee ,. Bas 
Hastings-McCook ..... 1392.0. : :97-."-34-' Bi2 
McCook-Akron ....... 142.9 94 9 91.1 


Akron-Denver ........ 111.4 74 47 89.3 

As on the original run, the Denver Zeph- 
yr operated over the freight cut-off from 
Pacific Junction, ‘Iowa, to Lincoln, Nebr., 
thus avoiding the Omaha terminals. 
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(Modern power uses less coal per 1,000 


ton-miles, it moves more tons per train 
and it moves capacity trains at faster 
average speeds between terminals. 


It makes greater use of every railroad 
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MODERN POWER 
Is the Key to Net Profits 


facility. It gets its train over the road 
so the following train can use the rails. 
It is more economical to operate and 
costs less to maintain. 

Modern power, in every case, shows 
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THE NATIONAL CARBIDE SALES CoRPOR- 
ATION, New , York, subsidiary of the Air 
Reduction Company, has changed its name 
to the National Carbide Corporation. 


Tue Linpe Arr Propucts CompPaANy, 
New York, a unit of the Union Carbide 
& Carbon Corporation, has opened a new 
district office at 2 Virginia street, Charles- 
ton, W. Va., with A. R. O’Neal as dis- 
trict manager. 


Tue Goutp CoupLer CorporaTION, De- 
pew, N. Y., has succeeded to and ac- 
quired the entire business of The Gould 
‘ Coupler Company. No change is con- 
* templated in policies, management or busi- 
ness operations. 


W. C. Srravus, manager of the New 
York Branch office of the Chicago Pneu- 
matic Tool Company, New York, has been 
appointed assistant to the executive vice- 
president, and has been succeeded by A. 
D. Stem. 


Tue Hammonp MaAcHINERY BUILDERS, 
Inc., Kalamazoo, Mich., has established a 
new eastern branch office and sales room 
at 148 East Twenty-third street, New 
York. The office is in charge of W. J. 
Holtmeier, eastern manager. 


W. L. KeEapy, vice-president in charge 
of operations of the United States Gyp- 
sum Company, has been appointed vice- 
president in charge of sales, and L. H. 
Atkinson, assistant to the vice-president, 
has been appointed general sales manager. 


B. C. Tucker, who has been appointed 
sales representative of the Union Railway 
Equipment Company at Cleveland, as re- 
ported in the August issue of the Railway 
Mechanical Engineer, page 372, also con- 
tinues as president of the Midland Rail- 
way Supply Company. 


Georce H. Bucuer, vice-president of the 
Westinghouse Electric & Manufacturing 
Company, has been elected executive vice- 
president of the company. Mr. Bucher, 
who is also president and general man- 
ager of the Westinghouse Electric Inter- 
national Company, will have his head- 
quarters at Pittsburgh, Pa. 


Lester A. CRONE, vice-president of the 
Buffalo Brake Beam Company, has been 
elected president, with headquarters at 
New York and Buffalo, N. Y., to succeed 
Seth A. Crone, deceased. Alfred F. Crone, 
assistant to president, has been elected vice- 
president, with headquarters at Buffalo. 


Tue Dearsorn CHEMICAL ComMPANy is 
completing an extension to its main manu- 
facturing plant, located in the Central 
Manufacturing District, Chicago, which 
will result in a 16 per cent increase in floor 
space. This, the third major addition in 
12 years, will be used for a modern ma- 
chine shop and new equipment for increas- 
ed business. At the same time the labora- 
- tories have been remodeled and new equip- 
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Supply Trade Notes 


ment installed. Factory offices have been 
remodeled and air conditioned. 


Frank H. Prescott, general manager of 
Delco Products Corporation, division of 
General Motors Corporation, with head- 
quarters at Dayton, Ohio, has been elected 


vice-president and general manager of the 


Electro-Motive Corporation, La Grange, 
Ill. This will permit H. L. Hamilton, 
president and general manager, to devote 
more time to general administration. 


THor M. Otson has been appointed 
sales manager of the Ex-Cell-O Aircraft 
& Tool Corporation, Detroit, Mich., suc- 
ceeding Wm. F. Wise. Mr. Olson was 
general manager of the Continental Tool 
Works from the time it was founded un- 
til shortly before it was acquired by Ex- 
Cell-O in 1930, during the latter part of 
this period being president of the com- 
pany. After becoming associated with 
the Ex-Cell-O Corporation, Mr. Olson be- 
came vice-president and a director, in 
which capacity he took an active part in 
sales work. 


WrtAm E. Crocomse, president of 
the American Forge Division of the Am- 
erican Brake Shoe & Foundry Company, 
and president of the American Manganese 
Steel Company, has been elected also vice- 
president of the American Brake Shoe & 





William E. Crocombe 


Foundry Company with headquarters in 
Chicago. Mr. Crocombe started in the 
steel business as an office boy under Don 
H. Bacon of the Minnesota Iron Com- 
pany, the Minnesota Steamship Company 
and the Duluth & Iron Range Railroad 
Company. When these companies were 
consolidated with the United States Steel 
Corporation, Mr. Crocombe entered the 
employ of the Illinois Steel Company in 
the rail mill and open hearth departments 
at the South Works. In 1907 he entered 
the employ of the Lackawanna Steel Com- 
pany at Buffalo, N. Y., and from 1909 to 
1915 was employed by the Union Drop 
Forge Company at Chicago. In the latter 
year he organized the forge department of 
the Ajax Forge Company, now the 
American Forge Division of the American 
Brake Shoe & Foundry Company. In 1924 





he was elected president of the America: 
Forge Company, now the American Forge 
Division of the American Brake Shoe & 
Foundry Company, and in 1933 was elect- 
ed president of the American Manganes« 
Steel Company. 


R. B. McCott, who has been elected 
president, member of executive committee, 
and director of Alco Products, Inc., was 
born in 1882 at Kilmarnock, Scotland, 
where he attended the Kilmarnock Acad- 
emy and the Science and Art College. 





R. B. McColl 


After serving a special apprenticeship and 
working in various departments on the 
Glasgow & Southwestern, he was employed 
by Robert Stephenson & Sons, locomotive 
builders, Darlington, England, as a drafts- 
man. In 1905 he went to the Montreal 
Locomotive Works, Ltd., Montreal, Can- 
ada, and served in several departments 
until he became assistant superintendent, 
then superintendent of works and finally 
works manager. In 1917 he was appointed 
manager of the Munitions Department 
of the Eddystone Munition Company, where 
he served until after the Armistice. Re- 
turning to England he was appointed gen- 
eral manager of the Armstrong Witworth 
Company’s locomotive department, in 
charge of the building and equipping of 
the locomotive works and of the sales, en- 
gineering and manufacturing of locomo- 
tives. Later, in addition, he was made 
general manager of the pneumatic tool de- 
partment, gas and oil engine department, 
and director of the Works Board of all 
the company’s plants, which included ship- 
building and the construction of Diesel- 
oil engines for’ marine work, etc. Mr 
McColl is still a member of the Institut: 
of Mechanical Engineers, London, Eng: 
land. In January, 1922, he became at- 
tached to the New York office of thx 
American Locomotive Company; the fol- 
lowing June he was appointed assistan’ 
manager of the Schenectady plant, and ir 
January, 1925, became manager of th« 
plant. In 1931, he was elected presiden 
and director of the McIntosh & Seymou: 


(Turn to next left-hand page) 
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FoR SAFER, 
EASIER 


RAILWAY MECHANICAL ENGINEER 


RIDING 


AND LOWER LOCOMOTIVE MAINTENANCE! 





RADIAL BUFFER TYPE E-2 


The Type E-2 Radial Buffer and Unit Safety 
Drawbar couple the engine and tender as a unit 
yet permit unrestricted movement between them. 

With the Type E-2 Radial Buffer the radial 
surfaces are always under pressure contact yet 
cannot bind. There is no possibility of slack that 
causes destructive shocks on drawbar and pins. 
Engine and tender have unrestricted vertical, 
horizontal and rolling movement but this move- 
ment is dampened and engine-tender oscillation 
eliminated. 

The Franklin Type E-2 Radial Buffer increases 
the safety of engine connections and vastly im- 


proves the riding of the locomotive. 


hy and should be purchase 


















FRANKLIN AUTOMATIC COMPENSATOR 
AND SNUBBER 


Its twin, the Franklin Automatic Compensator 
and Snubber, maintains accurate driving box 
adjustment and likewise improves the riding of 
the locomotive and reduces locomotive and track 


maintenance costs. 


When maintenance is required a replacement part assumes im ortance equal to that of the device itself 
with equal care. Use only genuine Franklin repair parts in Franklin equipment. 





Corporation, Auburn, N. Y., a division of 
the American Locomotive Company. Re- 
cently, when the McIntosh & Seymour 
Corporation was merged with the parent 
company, Mr. McColl was appointed vice- 
president of the American Locomotive 
Company, Diesel Engine Division, which 
position he held at the time of his election 
as president of Alco Products, Inc. 


CuHartes GASTON, a service engineer in 
the Railroad Department of the Ashton 
Valve Company at Chicago, has been ap- 
pointed railroad representative, with head- 
quarters at 21-23 Albany street, New York, 
succeeding Harry O. Fettinger, deceased. 





C. Gaston 


Mr. Gaston was born and educated in the 
vicinity of Louisville, Ky. He was em- 
ployed as air-brake machinist and foreman 
and enginehouse foreman on several rail- 
roads, his last railroad service having been 
with the Baltimore & Ohio Chicago Ter- 
minal. In February, 1923, he entered the 
service of the Ashton Valve Company, be- 
ing located at Chicago until his appoint- 
ment as railroad representative to succeed 
Mr. Fettinger. Mr. Gaston is the inventor 
of the Quadruplex air-brake gage. 


Joun L. Davinson, mechanical engineer 
of the Valve Pilot Corporation, New 
York, has been appointed vice-president, 
with headquarters at New York, the 
duties assumed with the new office being 
in addition to those of mechanical engi- 
neer. Mr. Davidson was born on July 1, 
1894, at Kingston, Ga. After attending 
the public schools of Quitman, Ga., he 
entered the Georgia School of Technology, 
Atlanta, where he received his degree in 
mechanical engineering in 1915. For 
about one year after graduation he served 
as special apprentice in the munitions plant 
of the Westinghouse Air Brake Co., Wil- 
merding, Pa., leaving in the spring of 
1916 to become a special apprentice in the 
locomotive shops of the New York Cen- 
tral, at Elkhart, Ind. During the war he 
secured leave of absence and served in the 
ordnance department of the United States 
Army, first as chief army inspector at the 
Illinois Steel Co., Gary, Ind., and later in 
an officer’s training school at Erie Prov- 
ing Ground, Ohio. At the close of the 
war he resumed his training course with 
the New York Central and after complet- 
ing it held a number of positions in the 
test and motive power departments, finally 
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being appointed special engineer in the 
office of the superintendent of fuel and 
locomotive performance, from which posi- 
tion he resigned in 1929 to become: me- 
chanical engineer of the Valve Pilot 
Corporation. 


H. D. Wauirttesey, first vice-president 
and director of sales and distribution, of 
the Sherwin-Williams Co., Cleveland, 
Ohio, has been relieved of the duties of 
director of sales and distribution, and is 
now devoting his entire time to executive 
duties and to the further interests of this 
company’s allied connections. A. W. Steu- 
del, who was vice-president, is now vice- 
president and general. manager of the com- 
pany. K. H. Wood, who has had terri- 
torial and division sales experience and 
for several years has been in charge of 
railway and marine sales, is now director 
of sales and distribution of the company. 


FRANK P. McEwen, formerly southern 
sales manager of the Oliver Iron & Steel 
Corp., has been appointed assistant man- 
ager of sales of the Upson division of 
Republic Steel Corp., with headquarters at 
Cleveland, Ohio. The Upson division is 
concerned with the manufacture and sale 
of bolts and nuts. Mr. McEwen was born 
at Nashville, Tenn., and his first connec- 
tion was with the Nashville, Chattanooga 
& St. Louis in the freight department. He 
left there in 1912 to become commercial 
agent in charge of solicitation of the 
Clinchfield Railroad. In April 1917, he 
enlisted in the Army and was soon com- 





Frank P. McEwen 


missioned first lieutenant in the 30th Divi- 
sion of the 115th Field Artillery. After 
spending fourteen months in France, he 
returned to the Clinchfield Railroad as gen- 
eral western agent. In 1928 he was ap- 
pointed district sales manager of the Oliver 
Iron & Steel Corp., and remained with that 
company until his appointment with the Re- 
public Steel Corp. 

Raymonp E. ZAHNIZER, who has been 
in the service of the Jones & Laughlin 
Steel Corporation since 1912 and for the 
past 10 years connected with its New 
York district sales office, has been ap- 
pointed assistant manager of sales, tin mill 
products, to succeed William Miller, who 
was recently appointed manager of sales, 
sheet and strip mill products. Harold L. 


Dublin, formerly district sales manager of 
Follansbee Brothers, at Cleveland, Ohio, 





who had been with that company for 24 
years, has joined the Cleveland office of 
the Jones & Laughlin Steel Corporation 
to handle the sale of sheet and strip in 
that territory. 


Davin Dasso, recently elected vice- 
president of the American Locomotive 
Company, Diesel Engine Division, was 
born in Lima, Peru, in 1891. He attended 
the School of Engineers, Lima, Peru; one 
year in the department of engineering, 
University of Illinois, and in 1912 gradu- 
ated in’ mechanical engineering at the 
Massachusetts Institute of Technology. 
After a trip through Europe, inspecting 
machinery manufacturing plants, he re- 





David Dasso 


turned to Lima, Peru, and took over the 
management of the Vulcan Iron Works, 
Peru’s.most important machine shop and 
foundry. Shortly after taking over the 
management of the Vulcan Iron Works, 
he secured the agencies for various select 
lines of imports, including automobiles, 
trucks, and Diesel engines. As a corol- 
lary to the automobile equipment he in- 
augurated the first service station in South 
America. Later he secured the agency of 
Sulzer Brothers, Ltd., of Winterthur, 
Switzerland. Subsequently, Mr. Dasso 
was engaged in the installation of indus- 
trial and governmental projects in South 
America. In the fall of 1932, he was ap- 
pointed Sulzer Brothers’ representative in 
New York, which position he held, with 
the exception of one year, 1935-1936, when 
he was managing director of Sulzer 
Brothers’ office in Buenos Aires, until his 
present election as vice-president, Ameri- 
can Locomotive Company, Diesel Engine 
Division. 

ArtHur S. Goste has been appointed 
manager of the Philadelphia district of 
the Baldwin Locomotive Works, relieving 
Stewart McNaughton who will devote his 
full time to his duties as general sales 
manager. Mr. Goble graduated from the 
University of Illinois in 1904 and immedi- 
ately entered the employ of the Chicago 
& North Western as assistant to the chem- 
ist and engineer of tests. In 1911 he left 
the railroad to enter into sales work for 
the Baldwin Locomotive Works, first in 
New York and later in Chicago. Between 
the years 1918 and 1932 Mr. Goble was 
district manager of the Baldwin office in 

(Turn to next left-hand page) 
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-OILER TUBES 


See the new controlled atmosphere an- 
nealed ELECTRUNITE Boiler Tube at 
Booth No. 10, Twelfth National Exposi- 
tion of Power and Mechanical Engineer- 
ing, Grand Central Palace, New York, 
November 30th to December 5th. 
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OPERATE THROUGH THIS 
GRUELING GRIND .. . 


Consider the conditions under which locomotive boilers must operate 
—the continual pounding and vibration that throw severe stresses on 
tubes and tube sheets—the high pressures at which steam must be main- 
tained in modern railway service—the corrosive action of water scooped 
from various parts of the country. Then remember that Electrunite 
Boiler Tubes are operating day and night in this grueling service—and 
giving such a satisfactory account of themselves that old users are re- 
ordering and new users are specifying them right along. 


These are the features that enable Electrunite Boiler Tubes to save 
you time and money: They are straight, true to gauge and perfectly 
round. They slide through the tube sheet more easily—roll in tighter 
with less effort. They are controlled atmosphere annealed —free from 
scale—have less tendency to corrode, and therefore last longer. 


Ask us to send you complete descriptive data on this modern boiler 
tube that merits its growing preference in locomotive service. 


Steel and [ubes /zc. ‘a 


WORLD’S LARGEST PRODUCER OF ELEC 


CLEVELAND . 


TRICALLY WELDED TUBING 


e e O H I O . ce STEEL | 








When writing Steel and Tubes for further information, please address Dept. RG 





























St. Louis, Mo. For the next two years, 
he was vice-president of the Hanna Stoker 
Company, returning to Baldwin on June 1, 
1934. From that date until his appoint- 
ment as manager of the Philadelphia dis- 
trict, he has been engaged in sales work 
with headquarters in the home office at 
Philadelphia, Pa. 


Lewis W. Metzcer, Jr., has been ap- 
pointed sales representative of The Bald- 
win Locomotive Works, covering the 
southern railroads, formerly covered by 
the late William B. Keys. Mr. Metzger 
attended school in the East and, in 1913, 
entered the employ of The Baldwin Loco- 
motive Works as a special apprentice. In 
May, 1917, he leit Baldwin to serve as 
machine shop foreman with the Bethlehem 
Steel Company, leaving that position in 
July, 1919, to return to Baldwin. From 
March, 1920, until his present .appoint- 
ment, he has been engaged in sales work 
for both the Baldwin Locomotive Works 
and the Standard Steel Works Company, 
in Houston, Texas, Richmond, Va., and 
in the home office at Philadelphia, Pa. 

C. D. ALLEN has been appointed repre- 
sentative of the J. S. Coffin, Jr., Company, 
Englewood, N. J. Mr. Allen was born 
on August 5, 1887, at Mount Holly, Vt., 
and received his education at the Rochester 
High School, Mount Hermon Preparatory 
School and Toronto Technical School. In 
1906 he entered the employ of the Central 
Vermont and in 1910 became locomotive 
engineer at St. Albans, Vt. He became 
a locomotive engineer on the Canadian 
National in June, 1914, and later served 
as locomotive foreman. In 1920 he be- 
came railway sales and service manager 
of T. McAvity & Sons of Canada, and 
from April, 1927, until this year was, con- 
secutively, salesman, service engineer and 
development engineer of Manning, Max- 
well & Moore, Inc. 


Obituary 


J. Vicror Bett, who retired, because of 
ill health in 1930 as southwestern sales 
manager of the American Steel Foundries, 
Chicago, died on October 8, in Marshall, 






J. Victor Bell 


Tex. Mr. Bell was born in that city on 
June 11, 1868, and entered the service of 
the Texas & Pacific in 1886, where he was 
employed in the car department until 1895, 
at which time he became associated with 
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the American Steel Foundry Company. 
He continued in the employ of this com- 
pany, which later formed a part of the 
American Steel Foundries, until his re- 
tirement, with the exception of a short 
period in 1903 when he was located at 
Mexico City, D. F., as manager of the 
Waters-Pierce Oil Company. During his 
association with the American Steel 
Foundries he was in charge of the St. 
Louis office and in 1926 was appointed 
southwestern sales manager. 


Seto A. Crone, president of the Buffalo 
Brake Beam Co., died at his home in 
Montclair, N. J., on October 16. Mr. 
Crone was born on January 6, 1859, at 
New Market, Ontario. He entered rail- 
way service in 1878 with the Quincy, Mis- 
souri & Pacific, now the Quincy, Omaha 





Seth A. Crone 


& Kansas City. From March, 1879, to 
July, 1882, he was in the car shops of the 
Missouri Pacific, then to June, 1884, gen- 
eral foreman of the car department of the 
Texas & St. Louis, now part of the St. 
Louis Southwestern. He later served as 
foreman of the Pullman Palace Car Co., 


Personal 


General 


W. R. ELsey, superintendent of floating 
equipment for the New York Zone of the 
Pennsylvania and the Long Island at Jer- 
sey City, N. J., has been promoted to 
mechanical engineer of the Pennsylvania, 
with headquarters at Altoona, Pa. Mr. 
Elsey. was born on April 1, 1892, at 
Pittsburgh, Pa. He was educated in the 
public schools of Pittsburgh and Carnegie 
Institute of Technology. Mr. Elsey en- 
tered railroad service on September 26, 
1911, with the Pennsylvania and served 
until 1916 as draftsman at South Pitts- 
burgh, Pa. He then became piecework 
inspector at Shire Oaks, Pa., and from 
1917 to 1920 served as shop inspector at 
South Pittsburgh. Mr. Elsey served as 
assistant master mechanic at Canton, 
Ohio, from 1920 to 1921 and from the lat- 
ter year until 1923 was motive power in- 
spector at Pittsburgh. From 1923 to 1928 
he was assistant master mechanic at 
Johnstown, Pa., and in the latter year be- 








until July, 1885, and later, to April, 1886 
as assistant superintendent of the Manr 
Boudoir Car Co. From April, 1886, tc 
October, 1887, he was assistant superin 
tendent of the Chicago and Northwester: 
district of the Wagner Palace Car Co. 
and then to March, 1888, was superin 
tendent of the same district for the same 
company. In March, 1888, he was ap- 
pointed inspector of equipment on _ the 
New York Central & Hudson River and 
from May, 1891, to June 1, 1899, was 
superintendent of rolling stock of the 
same road. In 1900 he was appointed 
manager of the Spiral Nut Lock Co. In 
1902 Mr. Crone organized and became 
president of the Buffalo Brake Beam Co. 
During the period 1897 to 1899 Mr. Crone 
was president of the Master Car Build- 
ers Association. At the time of his death 
he was president and a director of the 
Buffalo Brake Beam Co., and the Acme 
Steel & Malleable Iron Works, and a di- 
rector of Dominion Foundries & Steel, 
Ltd., Hamilton, Ontario. 


Henry EttswortH Morton, president 
of the Morton Manufacturing Company, 
died at his home in Muskegon Heights, 
Mich., on September 29, at the age of 73. 
Mr. Morton for 58 years had been active 
in the development of Morton draw-cut 
machine tools. 


Frank N. Grice, formerly in the rail- 
way supply business, died on September 
22, at San Diego, Cal., where he went 
several years ago because of ill health. 
Mr. Grigg was born 62 years ago; he 
served on the Chesapeake & Ohio and 
later with the Adams & Westlake Com- 
pany. Before going to California, Mr. 
Grigg was in the railway supply business 
in Washington, D. C., and among other 
companies he represented the Morton 
Manufacturing Company, the Tuco Prod- 
ucts Company, the Heywood-Wakefield 
Company and the Harlan & Hollingsworth 
Car Company. 


Mention 































Bachrach 


W. R. Elsey 


came master mechanic at Baltimore, Md. 
Mr. Elsey was appointed acting superin- 
(Turn to next left-hand page) 


Railway Mechanical Engineer 
NOVEMBER, 1936 








Md. 
rin- 


NovEMBER, 
















1936 RAILWAY MECHANICAL ENGINEER 





offers 4 dividends from APEXIOR-ized boiler metal 


HE brush application of APEXIOR NUMBER 1 to the water side of 
locomotive boiler FLUES and SHELL PLATES at the time of flue renewals 
delivers four results: 
1. better evaporating surfaces 
2. resistance to corrosion 


3. sealing inside seams against boiler water 
4. easier cleaning 


The complete job is done in the shop. No further attention is required by 
anyone until the next regular shopping period. 


APEXIOR surfaced boiler metal provides the simplest and most effective 
kind of mechanical cooperation with the Water Service Department. 


Write for Bulletin on 
Locomotive Boiler Application 


COMPANY of AMERICA 


PROTECTIVE COATINGS FOR STATIONARY BOILERS, LOCOMOTIVES AND STEAMSHIPS 
HYDE PARK - BOSTON - MASSACHUSETTS 


NEW YORK PHILADELPHIA CHICAGO DETROIT 












tendent floating equipment at New York in 
1929 and became superintendent floating 
equipment in 1930. 


H. L. Nancarrow, master mechanic of 
the Philadelphia Terminal division of the 
Pennsylvania at Philadelphia, Pa., has been 
appointed superintendent of the Logans- 
port division, with headquarters at Logans- 
port, Ind. Mr. Nancarrow, who is a grad- 
uate of Bucknell university, entered the 
service of the Pennsylvania on October 7, 
1920, as a draftsman in the office of the 
superintendent of motive power at Phila- 
delphia, Pa. On March 14, 1921, he be- 
came a special apprentice at the Altoona 
(Pa.) machine shops, and on April 17, 
1924, inspector of motive power at the 
same point. On September 1, 1924, he 
. became a gang foreman on the Cleveland 
and Pittsburgh division and on February 
10, 1926, was promoted to assistant engine- 


H. L. ‘Nancarrow 


house foreman. Mr. Nancarrow was 
transferred to the Akron division as assist- 
ant master mechanic on March 1, 1927, 
and on May 16, 1928, was appointed to 
master mechanic of the Erie and Ashta- 
bula division. On January 1, 1929, he was 
transferred to the Baltimore division, and 
thence to the Philadelphia Terminal divi- 
sion. 


Master Mechanics and 
Road Foremen 


B. W. Jounson, assistant road foreman 
of engines, Baltimore division, of the 
Pennsylvania, has been appointed assistant 
road foreman of engines, New York divi- 
sion. 

C. O. SHULL, master mechanic of the 
Chicago Terminal division of the Pennsyl- 
vania, has been transferred to the Phila- 
delphia Terminal division, Philadelphia, 
Pa., to succeed H. L. Nancarrow. 


W. R. Davis, assistant master mechanic 
of the Philadelphia division of the Penn- 
sylvania, with headquarters at Harrisburg, 
Pa., has been appointed master mechanic 
of the Chicago Terminal division, suc- 
ceeding C. O. Shull. 


J. D. Davenport, assistant master me- 
chanic of the Chesapeake & Ohio, has been 
appointed master mechanic of the Hin- 
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ton division, with headquarters at Hinton, 
W. Va. The position of assistant master 
mechanic has been abolished. 


R. K. FLANAGAN, assistant master me- 
chanic of the Chesapeake & Ohio at Hunt- 
ington, W. Va., has been appointed mas- 
ter mechanic of the Huntington division, 
with headquarters at Huntington. The 
position of assistant master mechanic has 
been abolished. 


GeorceE Henry Nowe LL, who has been: 


appointed master mechanic of the Cana- 
dian Pacific at Moose Jaw, Sask., as noted 
in the August issue of the Railway Me- 
chanical Engineer, was born on November 
13, 1884, at Montreal, Que. He received 
a public and high-school education and on 
July 2, 1899, became a machinist appren- 
tice in the employ of the Canadian Pacific. 
From July 2, 1904, to November 5, 1904, 
he served as a machinist at Montreal, and 
then until April 15, 1905, as a machinist 
at North Bay, Ont. During the next 
five- months he was a machinist on the 
Grand Trunk at Montreal, returning to 
the Canadian Pacific on September 1, 1905. 
On September 30, 1908, he became leading 
hand at Montreal; on January 15, 1910, 
charge hand at Montreal; on January 15, 
1913, erecting shop foreman at Ogden, 
Alta.; on March 19, 1914, acting locomo- 
tive foreman at Ogden, and on September 
4, 1915, locomotive foreman at Cranbrook, 
B. C. On December 1, 1915, he was ap- 
pointed division master mechanic, serving 
at Nelson, B. C., until April 10, 1919; at 
Revelstoke, B. C., until February 10, 1920; 
at Lethbridge, Alta., until January 1, 1929; 
at Regina, Sask., until March 15, 1936, 
and at Moose Jaw, Sask., until July 1 of 
this year when he became master mechanic 
at Moose Jaw. 


Ge =Car Department 


G. P. Kersy has been appointed assist- 
ant foreman, air brake shop, of the Cana- 
dian National, with headquarters at Trans- 
cona, Man., succeeding K. F. Stortts, 
retired. 


Shop and Enginehouse 


HERBERT WATSON has been appointed 
acting locomotive foreman of the Cana- 
dian National, with headquarters at Syd- 
ney, N. S. 


J. M. Crark, shop engineer of the Cana- 
dian National at Transcona, Man., has 
been appointed inspector of tools and ma- 
chinery, with headquarters at Winnipeg, 
Man., succeeding W. E. Siler, retired. 


Obituary 


ArtHUR L. GRABURN, who retired on 
June 1, 1935, as fuel agent of the Cana- 
dian National at Toronto, Ont., died on 
September 25 at the Ontario Club, To- 
ronto. Mr. Graburn became a clerk in 
the employ of the Canadian Pacific at 
Winnipeg, Man., on February 27, 1885; 
a clerk on the Chicago Great Western 
at South Park, Minn., on May 1, 1888; 
a foreman on the Chicago, St. Paul, Min- 
neapolis & Omaha, at St. Paul, Minn., on 
July 1, 1890; a clerk on the Canadian 
Pacific at Winnipeg, Man., on October 15, 


1890; a wiper on the Canadian Pacific at 
Wirinipeg, on February 15, 1891; news 
agent on the Canadian Pacific at Winnipeg 
on September 10, 1891, and an accoun- 
tant on the Northern Pacific at St. Paul, 
Minn., on October 5, 1891. He-was ap- 
pointed superintendent of shops of the 
Great Northern at Great Falls, Mont., on 
June 1, 1899, and superintendent of shops 
at St. Cloud, Minn., on June 1, 1900. 
From September 9, 1906, to November 30, 
1907, he was a supplyman at St. Paul. He 
returned to the Chicago Great Western 
as an accountant at St. Paul on January 
28, 1908, and to the Canadian National on 
November 16, 1908, as mechanical engineer 
at Toronto, Ont., He became assistant 
superintendent of rolling stock of the Cana- 
dian National at Toronto on September 
23, 1915; general fuel agent at Toronto 
on January 15, 1919; assistant general 
fuel agent at Montreal on April 1, 1923, 
and fuel agent at Toronto on September 
1, 1932. 

FREDERICK W. Brazier, retired-assistant 
to the general superintendent of motive 
power and rolling stock on the New York 
Central, died on October 4 at his home in 
Forest Hills, N. Y. Mr. Brazier was born 
on November 15, 1852, at Boston, Mass., 
and received his education in grammar 
school and Comers Business College, Bos- 
ton. He entered railway service in 1877 
as a carpenter on the Fitchburg Railroad 
(now the Boston & Maine) at Boston, 
Mass., serving in this capacity and in that 
of assistant foreman until 1885, when he 
became general foreman of the car depart- 
ment. From 1893 to 1896, Mr. Brazier 
was superintendent of the Chicago, New 
York & Boston Refrigerator Company at 
Chicago. He served as general foreman 
of the car deparment of the Illinois Central 
at Chicago from January to October, 1896, 
and then became assistant superintendent 


Frederick W. Brazier 


of machinery of that road. From 1899 :o 
1904 he served as assistant superintendent 
rolling stock of the New York Central & 
Hudson River (now the New York Ce.- 
tral) and from 1904 to 1920 was superi.- 
tendent rolling stock of the New Yok 


Central. Mr. Brazier served as assista it 
to general superintendent motive pow tT 
and rolling stock of the New York Ce1i- 
tral from 1920 until his retirement in 19. 2. 
He was a past president of the Mas'°r 
Car Builders’ Association. 
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